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1.0 INTRODUCTION

GEMINT flight GT-5 was launched on 21 August 1965 from Complex 19 at Cape
Kennedy, Florida. This was a 121 orbit, eight day manned orbital flight

which included orbit adjustment maneuvers,

The purpose of this report is to present the results from analysis of the
inertial guidance system performance during the ascent and re-entry flight
phases and to provide a reconstruction of the spacecraft trajectory during

ascent and re-entry.

The contents of this report are as follows:

Section 2.0 Provides a summary of the significant analysis results
determined from this flight.

Sectlon 3.0 Provides a detailed description of the analysis performed for
the ascent portion of flight. This iIncludes a discussion of:
8. Inertial Measurement Unit (IMU) accelerometer and
platform errors;
b. The radic guldance - inertial guidence update procedure;
¢. Alrvorne computer navigation errors.

Section 4.0 Provides a description of the IMU error analysis performed
for the re-entry flight phase.

Section 5.0 Describes the external tracking system performance and quality.

Section 6.0 Provides tabular listings of the trajectory reconstruction for

ascent and re-entry.

Appendix A  Contains support data such as listings and plots of the thrust
acceleration profile for ascent and re-entry.
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SUMMARY
The following is a brief summary of the analysis results.

There was no evidence during the ascent phase of accelerometer, gyro or

computer malfunctions.

The inertial guidance system (IGS) performance during ascent was satisfactory;

the following are estimates of IGS errors at injection:

AX = 607 Tt AX = 2. ft/sec
AY = 347 ft AY = 1.7 ft/sec
A7 = -131 Tt AZ = -3.8 ft/sec

There was no single dominant IMU error during the sscent flight phase and

IMU error coefficients recovered by analyses were generally nominal.

Analysis of the IMU azimuth update procedure indicated successful
accomplishment of the RGS/IGS update.

The tracking data was of exceptionally poor quality. The GE Mod III
Burroughs and final data were very noisy late in flight. The MISTRAM
100K P calibration channel was again inoperative resulting in a P bias
of approximetely 2.8 ft. In addition, the quick look MISTRAM I had a
discontinuity in the range measurement of -27 ft at BECC and & refraction

errcr of approximately 39 PPM.

The ascent PCM telemetry data was satisfactory for analysils but had a
complete data drop out between 42 and 71 seconds.

The inertial measurement unit exhiblted small errors during re-entry.

These were primarily due to Y and 7 accelerometer bhias errors.
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INERTTAL, GUIDANCE SYSTEM PERFORMANCE ANALYSIS

Introduction

Comparisons of Inertial guidance system telemetered -ruantities end external
tracking date were made for the purpose of evaluating the GT-5 inertial
guidance system performance. The IMU evaluation was based in part on
thrust velocity comparisons (Figure 1) generated by scaling and biasing
telemetered accumulated accelerometer count data and comparing the

results with external tracking deta adjusted for gravity and transformed

to the guldance set. The residuals from these comparlsons were attributed

to IMU and tracking system errors.

Comparisons were also made between the telemetered total inertial position
and velocity outputs from the sirborne computer and external tracking

date (Figures 2 and 3). These comparisons (called total inertial
comparisons) include IMU and tracking system errors as well as airborne
computer navigation errors caused by gravity approximations, truncation
errors, etc. The difference between the thrust and inertial comparison
sets are called DELTA-DELTA Comparisons (Figure L) and they provide a

measure of the airborne computer navigation error.

The thrust, inertial and DELTA-DELTA comparisons are referenced to IGS
computer coordinates which are defined as: an inertial, orthogonal,
right-handed system referenced to the center of the earth. The x and =
axes lle in a plane parallel to the geodetic tangent plane at the launch
site at "go inertial” time and with the x axis defined by the launch
azimuith, positive downrange., The y axis is positive down along the
geodetic vertical and the z axls directed so as to complete the right-
handed x, y, z set,

CONFIDENTIAL



FUTH A-BUT RFT/GELY

DR Y BT 481/

DELTR Z 80T FT,SEL)

9.4

R

CONFIDENTIAL

CECTOITY (UMSPRIGIN Th DOUPUTER

MATINATES

3150-6010 ~TCO00

Page 4

| MSTRAM 1COK [
GEIFiNAL %

ol &I T T T LTIy = TEIT Ex CLi T T CL iy T T =Ty T ELrN
TIND IN SECDNDE SRIM LIFT IFF

Heavy bleck line ig wlot of thrust velocity with errors listed

in table 3A removed. (Note zdded by HASA
Bvalustion Tes

CONFIDENTIAL

=

eminl V Mission

Figure 1



SELTA x-DOT <P T/SECH

CONFIDENTIAL 3705

TOTRAL IMSRTIAL YELOCITY SOMFARISGN DN C3“FLTER TCRCROINATES

MISTRAM 160K 13
S0 FINAL x

R
‘ 3
0‘-0 G, 2, b 1N 105, [7:0 4G TEI LB, W 204, LL1°N E LN 23, 258, 305 EELTRL I TN ECN
T NP +
{ N }
; _ [
S s vy St ' .
| PV 7R ]
IS N S B 81 . W RSN
1 Y 7 )\‘,SJ\JL P T
; \ put N [
L1 I ) o i/ il L
i sk, by
S e o LI S
{; [
N e - - - 1% ‘{LL;*
¥ .
o
T T s Yee, ord T TR TR TR — T e
TIME DM CEDINLE F

CONFIDENTIAL Figure 2



HLIA X T2

Ay

BELTR T

166t

500,

0w

209

-0,

-283.

-40us

-1eee,

1200,

1998,

AGa.

CONFIDENTIAL

STRL INERYTAL FISTTION LU

3150-6030-TCO00
Page 6

wiTRaM 00K T
SE/ FINAL

tow

g o Ed
i e ,,iff"“‘w s O
f et i
e
e ‘ e
2 s -
g -
1
ro
[
. J! ‘ -
|l
N
j
{0 El L' LUK Y. T kL k1L T T ELM =T . =80, EL1TY SETE ELIY 4 “ET tady

y M
N — :
S
O iy Ly T L L4y Ed T REcu N TET T T G ol icry T i o g [Ty T L4
oy e R S
b
il ! ﬁ Pezs i
Pansacd wred %
for = Y

B PR S PR P 0 PR | T PR L T

CONFIDENTIAL

LY

T 11 T ~o P S T L

Figure 3



DHLTA BELTH X-DOT  <(FT/8€C)

?
L

CELTA BELTA 2-001

2.8

o

CONFIDENTIAL

NAYIGATION VELOCITY ERABA

3150-6010-TCO00
Page 7

- e
=t
- i
t fﬂ" -
! s
\ f
] . -"‘,"’r‘ I
- e
l o
l ) . M
J——
O C Rl BT LRl Ll fa v T ™Y TET. T Lds Eald . i) T THY Lie TET D
-~
.
e
-+
Pl |
'___,.-"' ]
|
H ‘J?‘
bh"("d' u
r“/}
. - e _ _
=
. >
n W27
s e -
- - N
o
¢ T LN i) T T R T Eali L) TR T e T¥ £t ki
—— ‘ R _ -
e ——} —— -
i
]
- . _
i
i
[ puasnang O T meen buala i
S T v W v p iy
4 ]
L It y B e o -

CONFIDENTIAL

Figure L



3.2

CONFIDENTIAL

3150-6010-TCC00
Page 8

Position and velocity comparisons were also made In the external tracking

data measurement coordinates. These were made for the purpose of isclating

IMU and tracker error ceoefficients by performing computer regressions on
the differences. The reason for regressing in the tracker parameter
domain is that the computer programs involved produce the necessary

partials and form the normal matrices in the natural tracking system set.

External tracking data used in the evaluation included guick look
MISTRAM I 10K and 100K, GE/Mod III/Final, GE/Mod Til/Burroughs, iinal
MISTRAM, ané Passive MISTRAM IT., An cnalyais of these dala scurces

i3 descrived in Section 5.0.

The plots enclosed are referenced to liftoff time {13 Hr. 59 Mim,
59.518 Sec. GMT) which cccurred 3.379 seconds after IGS "go inertial".

Inertial Guidance System FError

The indicated inertial guidance system errors immediately following SECO
(336 seconds from 1iftoff) and equally valid at separation (356 seconds
from liftoff) are given in Teble 1. These values were cbtained by
evaluation of the position and veloclity comparisons [Figures 2 and 3).
The column headed IMU ERROR represents the error contributed by the
accelerometer and gyro sources; the column headed NAVIGATION EQUATION
ERRORS 1is the contribution due to various approximations witvhin the
airborne computer as observed from the DELTA-DELTA Comparisons® and

the column titled TOTAI, GUIDANCE ERROR is the sum of the tws and

* Tevel changes at 107 seconds in the x and z curves are due 1o
updating the initial earth rate conditions by the onboard computer
as & result of the RGS/IGS update routine.
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TABLE |

INERTIAL GUIDANCE ERROR AT SECO

IMU ERROR NAVIGATION EQUATION TOTAL GUIDANCE
ERRORS ERROR
Ax(FPS) 8+ .5 .6 =+ | 24 = 5
Ay (FPS) -5 % 3.0 22 % | .7 + 3.0
AzZ(FPS) -39 + (.0 J5 x A -3.75 = 1.0
Ax(FT) 487 + 20.C 120. * 50 607. * 21.0
Ay (FT) 115, £100.0 232, + 5.0 347. £ 100.0
AZ(FT) -100. £ 0.0 - 31, + 1.0 -131. + 10.0
(THE * NUMBERS ARE ONE SIGMA ESTIMATES }
TABLE 2

IGS__NAVIGATION ERRORS AT SECO

POSITION (FT) VELOCITY (FPS)

x Yy oz Xy &

ACTUAL 120 232 -3 .6 2.2 A5
SIMULATION 169 200 -10 1.9 .4 .03

CONFIDENTIAL
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represents the total IGS error. These total errors result in velocity

magnitude and flight path angle errors at release of the following amounts:

4 vl 7.0 rt/sec

I

by

-.008 degree

Table 2 is a compariscn between the navigation errors observed on this
flight and those predicted by preflight simulation.*¥ The Table 2 results
show reasonable agreement between the actual and simulated navigation
errors. The y velocity error difference is due primarily to a gravity
integration error of .70 ft/sec resulting from an IGS time drift of

60 PPM (See Section 3.3).

IMU Analysis

IMU Error

The thrust velocity comparison plots (Figure 1) indicate small x and =
veloclty errors which increase in magnitude to approximately +2 and

0.2 fps at BECO (157 seconds) and to +1 and -k fps at SECO respectively.
The y axis velocity residuals indicaete a discrepancy between the CE/Final

and quick look MISTRAM 100K tracking data and show residuals of approximetely

+6 and -13 at SECO for the respective trackers, The rapld trend of the
y axis residuels after 270 seconds of the MISTRAM comparison suggests &
MISTRAM P bias error as the most probable cause of the discrepancy; a

regression analysis substantiates thls conclusion (See Section 2.3.2).

Analyses to recover IMU error coefflcients were performed by using the

procedures and datae processing programs as documented in Reference (13

#%* The preflight similation values were obtained by telephone from IBM.
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with the exception that the Recursive Error Modelling Program (REMP) was used
for regression analysis (See Section 3.3.3). The regression analysis was
performed in the natural measurement ccordinates of the external tracking

systems which Included the following:

TRACKER OBSERVATTON
MISTRAM T 100K R P @ R
MISTRAM T 10K P 9

MISTRAM 1T R P 9
GE/FINAL R AERP Q

The IMU and tracker error sources recovered in the regression analysis are
presented in Table 3. These indicate that there was no single dominant
IMU error source and with the exception of z accelerometer bias and secale
factor and y gyro input axis unbalance, recovered coefficients were within
expected magnitudes, It should be noted that due to the high degree of
correlation among many GEMINI IMU error sources, the true error source
magnitude may be reflected into another having similar propagation. An
example of this is y gyro constant drift rate and input axis unbalance,
These have almost identical propagation. The recovered coefficients for
this pair are -.2 deg/hr and .6 deg/hr/g respectively. These error scurces
would‘pause vy velocity of -5.25 and 16.5 at SECO for a net error of 11.25.
This net error is equivelent to .k deg/br/g of y gyro input axis unbalance,

a
Paragraph deletec by NASA Gemini V Mission Evelustion Team.
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TABLE 3A

ASCENT PHASE RECOVERED ERROR COEFFICIENTS

IMU ERROR SOQURCE RECOVERED COEFFICIENT UNITS
TIMING ERROR (DT) 0137 ¥ 00086 SEC.
IGS TIME SCALE FACTOR  (TSF) - 805 * 2.2 PPM
X POS BIAS DUE TO INTEGRATION ERROR (POX) 1386 ¥ 49 FT.
Y POS BIAS DUE TO INTEGRATION ERROR (POY) - 209 % 7.3 FT.
Z POS BIAS DUE TO INTEGRATION ERROR (POZ) 63.1 + a8 FT.
X ACCELEROMETER SCALE FACTOR (XSF) 57.7 * 17.4 ' PPM
Y ACCELEROMETER SCALE FACTOR  (YSF) - 43 + |80, PPM
2 ACCELEROMETER SCALE FACTOR (ZSF) -440.4 * 3 PPM
X ACCELEROMETER BIAS (BX] - 250. + 37 PPM
Y ACCELEROMETER BIAS (BY] - 3084 * 62 PPM
Z ACCELEROMETER BIAS  (BZ) -596. + 64, PPM
X ACCELEROMETER MISALIGNMENT TOWARD Z (XZMSL) - 3.8 + 66 sEc.
Z ACCELEROMETER MISALIGNMENT TOWARD Y (ZYMSL) - 8.0 + 34586 SEC.
X GYRO INPUT AXIS UNBALANCE (XGIAU) - 28 % A7 DEG./HR./G
¥ GYRO INPUT AXIS UNBALANCE (YGIAU) 596 + 082 DEG./HR./G
Z GYRO INPUT AXIS UNBALANCE (ZGIAU) - o822 * 083 DEG./HR./G
Y GYRO CONSTANT DRIFT RATE (YGCDR) - i9g # 073 DEG./HR.
Z GYRG CONSTANT DRIFT RATE (ZGCDR) - 178 % 095 DEG./HR.
X GYRO SPIN AXIS UNBALANCE (XGSAU) -3 + 15 DEG./HR./G
Y GYRO SPIN AXIS UNBALANCE  (YGSAU) A1 + .20 DEG./HR./6
X GYRO ANISOCELASTICITY  {XGANT) 273+ 068 DEG./HR./G
Y GYRO ANISOELASTICITY  (YGANI) ol + l DEG./HR./G
Z GYRO ANISOELASTICITY {ZGANI) 211+ 042 DEG./HR./G
PLATFORM MISALIGNMENT ABOUT X ACCEL. AXIS (PHIX) 348 + 18 SEC.
PLATFORM MISALIGNMENT ABOUT Y ACCEL. AXIS (PHIY) - [I7.5 T L SEC.
PLATFORM MISALIGNMENT ABOUT 2 ACCEL. AXIS (PHI2) 16.6 . .87 SEC.

THE T  NUMBERS NOTED ABOVE ARE lo UNCERTAINTLES
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TABLE 3B

ASCENT PHASE RECOVERED ERROR COEFFICIENTS

TRACKER ERRQR SQURCE RECOVERED  COEFFICIENT UNITS
MISTRAM I, RANGE BIAS (PRIOR TO 60 SEC) {(co()) 14.5 + 40 FT.
RANGE BIAS (AFTER I60 SEC) (co(2)) - 88 + 40 FT.
10K P BIAS (AO(U) et o033 FT.
I0OK Q BIAS (BO()} - 03 + 034 FT.
REFRACTION (C4()) -39.8 * 107 PPM
I00K P BIAS (A0{2)) 2.81 + 25 FT
100K Q BIAS (BO{2)) - a7 + 32 FT.
MISTRAM I, RANGE BIAS (CO(3) 123.9 + 86 FT.
P BIAS  {AO{3) 1.27 + .37 FT.
Q BIAS  (BO(3) - 304 t 14 FT.
RANGE RATE BIAS (C3(3) - 082 % 0386 FT./SEC.
REFRACTION  (C4(3)) - 42 + 17 PPM
GE/FINAL, RANGE BIAS (COW) 438 32 FT.
AZIMUTH BIAS (DO(4) -28.2 * 80 MICRO RADIANS
ELEVATION BIAS (FO(4) -22.2 * 22 MICRO RADIANS
REFRACTION {C4(4)) 55 + 78 PPM

THE * NUMBERS NOTED ABOVE ARE |@ UNGERTAINTIES
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There is undoubtedly correlation between other error sources or combinations
vhich affect recovered coefficient magnitudes, however, the coefficients
presented in Table 3 are representative of the IMU errors of the GT-5
ascent flight. (See Yection 3.3.3)

Blas and scale factor timing errors were recovered on this flight as on

the GT-4 flight. The bias error which 1s associated with the synchrontzation
‘o 1iftoff was .01k seconds, approximately half that of GT-4 (.032),

however, the time drift of 60.5 PPM was twice that of GT-4 [29). The
indication for both flights was that the IG3 time read high.

The effective magnitudes of the GT-5 timing errors at the time of
significant flight events were:

.01k  seconds at 1liftoff (t = 0)
.0045 seconds at BECO (t = 157)
«.0063 seconds at SECO (t = 336)

[}

Reference times used on (T=5 were:

Go Inertial (Platform Release) 13 Hr. 59 Min. 56,139 Sec. {(GMT)
Range Time 7Zero 13 Hr. 59 Min. 59.0 Sec. (GMT)
Liftoff 13 Hr. 59 Min. 59.5i8 Sec. (GMT)

The position biases noted in Table 3 most likely resulted from errors in the
numerical integration of the data scross the 29 second T/M dropcut interval.

The fit assoclated with the IMU error coefficients of Table 3 are presented
in Figure 1. The residual difference between the fit curve and the dats
polnts provides a measure of the tracker error since the curve represents

compensatlons for only IMU errcrs,

CONFIDENTIAL
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Tracker Errors

Table 3 also presents error scource coefficients for the trackers listed
above which were used in the ascent phase analysis. Most significant of
these were those assoclated with the MISTRAM trackers. The quick look
MISTRAM 100K P Calibration Channel was again inoperative resulting in a
P bias of 2.8 feet. This bias accounts for the ma jor portion of the
discrepancy between y velocity residuals indicated by the 100K and
GE/Final data. The large MISTRAM refraction error also contributed to
the discrepancy.

The GE/Final date had small error source coefficients. Velocity compari-
sons using this data (Figure 1), are therefore most representative of
the true IMU error.

Regresslon Analysis

The regression results given in Table 3 require some explanation, These
answers are the product of a TRW Weighted Least Squares regression
program (REMP) which uses data from several measurement systems to
optimally determine a set of systematic error coefficients for those
systems, The REMP program (Recursive Error Modeling Program) orders

the verious error functions to be fit according to their effect over

the trajectory, and proceeds to fit the date expanding the error model
from the first error source until the model is full. The following is

& table of the ordering selected by REMP along with the RMS fit history
es the model expands, Note how the RMS reduction begins to be quite
small efter the 26th term has been f£it. Tnis means that the whcle error
model was not required to it the data well.
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TABLE 3C
COEFFICIENT ORDERING 8 RMS HISTORY

(RMS BEFORE FIT = 224.33)

O(ﬂm-d@(-‘-hUN_|

Db b ool U Ol OO O RN RN NN R RN N = = = = = = e
M — O © 4O A H OGN —C©@®@—~NOOSEGN—O®© @~ s

NAME RMS
T 62.7
POX 29.3
POZ 15.2
POY 14.8
C3(3) 4.5
co3) 104
coll 10. |
co(2) 10.1
BO(2) 10.1
col4) 10.0
AQ(3) 9.9
BO(3) 9.9
BO(I) 9.8
AO0(2) 9.5
c4(n 6.8
D04} 6.8
F 0{4) 6.8
c4(3) 6.7
AO(1) 6.6
c4(4) 6.5
XSF 58
XZMSL 3
PHIY 23
PHIZ 2.3
TSF 20
ZGIAU 1.3
YGIAU 1.2
PHIX 1.2
ZSF .2
ZGANI 1.2
XGLAU .2
BZ 1.2
BY N
YGCDR 11
ZGCDR I
8X 1.1
XGSAU 1.1
XGANT L1
ZYMSL 1.1
YSF 1
YGSAU Ll
YGANT 0
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The error model used for this analysis has some obviocus disadvantages:

1. Several of the IMU functions are highly correlated - the MU
model is too large;

2. There is evidence of insufficient tracking system modelling -

the tracking system model may be too small.

The model was used, however, to allow considerablie degrees of freedom
in the IMU system per a NASA/MSC request and to allow what TRW considers

sufficient degrees of freedom in the tracking system.

After making the regression computer run, a scatter plot (Figure 5) was
mede to better display the results. This graph is a picture of what
one might call "Recoverability vs Significance", i.e., the vertical

scale is GK/GK (a posteriori standard deviation over an a priori
(o]

stendard deviation) and the horizontal scale is K/cK {the recoverea
o

coefficient over the a priori lo). It is not hard to see that this

is actually & plot of Oy VS K, normelized by Op «
o}
level and at the 2, K/GK level.

0 O

Two somevhat arbitrary

lines have been drawn at the .1 UK/UK

The horizontal line denotes a ten to one uncertainty improvement level
while the vertical line is a 20 or 90% coefficient level. With these
divisions it is easy to see which terms are important; which terms are
dubious, and which terms are inconsequential (assuming the validity of
the lines drawn). Poorly recovered terms are poorly recovered because
of correlation with other terms and because of weak determinacy cver

the trajectory. As an example, we see that terms which affect thre
vertical direction {(circled on the praph) are generally poorly recovered
while most tracking terms are well recovered. This implies stroncliy

that the trackers are well determined, i.e., the geometry is advantageous
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for tracker analysis while most of the TMU terms are not well determined

and many are correlated,

While some of the answers produced by the REMP program seem large, given
the input assumptions and the observed data these are the coefficients
which best fit the data. It is suggested that because of the apparent
error function correlations and possiblility of unmodelled tracking system
errors, a study be made of the tracking data on all GEMINI flights to try
and develop a more suitable set of tracker errors and that the error
model for the IMU be reduced to help prevent the problem of correlation
among IMU terms.

Azimuth Update

An azimuth elignment correction is calculated at three separate times by
the on-board computer. On the first pass through the navigation equations
after platform release, the roll gimbal angle reading is compared with the
desired value and the difference is used as a correction to the intended
flight azimuth, This correction is called Aﬂx, where a positive value
implies that the platform is rotated clockwise from the desired azimuth.

Additional azimuth corrections are made during flight at 100 and 1L0 secs.
after liftoff. These are calculated by comparing the crossrange {z

direction) velocity as measured by GE/Burrcughs with that derived from

the airborne system and attributing the residual to a platform misaligrment,

The calculated updates are not telemetered; however, they are obtained
quite accurately from the data analysis, Table L summarizes the updates
determined by the following methods:
1. Calculated from the telemetry data and simulating the
inflight calculations.
2. Calculated from the jumps in the inertial velocity comparisons
or the DELTA-DELTA curve.
3. Derived by IBM during their post-flight simulation.

CONFIDENTIAL



CONFIDENTIAL

3150-6010-TCO00
Page 2C

The value Indicated at 100 seconds includes those at 0 seconds. The value
for zero seconds in the DELTA-DELTA and simulation column was determined
from an observable jump in the IGS » velocity after Platform Go-Inertial,
This Jump corresponds to the IGS first correction.

TABLE 4

AZIMUTH UPDATE

TiME FLIGHT CALCULATION
(SEC. FROM LIFTOFF) SIMUL ATION DELTA—DELTA 1BM UNITS
0 .0008 0008 0008 RADIANS
100 -.0044 -.0056 -.0048 RADIANS
t40 -.0003 .00089 .000| RADIANS
TOTAL -.0047 -.0047 - 0047 RADIANS
{100 AND 140)] -.2676 -.2672 - 266 DEGREES

The total arimuth correction of -.2676 degrees has been included in 21l

plots contained in this report.

The history of initial alignment error is:

GT-2 n = -.29 deprees

GTw3 r, = -.52 degrees
Gr-b v, = -.12 degrees
GT-5 m, = -.27 degrees

Mean Value = -.30 degrees
In all casen this error reflects the basic inability to alien the IGS
with an outside reference., The S-sigms design velue for wlinzment is

45 are wiqutes ani wii ke veluee arc well within the allownble tolerance.

i - E b 0t TR R RETIE i TR s
Varagrepn changed by NABA Gewini ¥V Missilcn Evaluation Toeam.
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4.0 DISCUSSION OF GT-5 RE-ENTRY ANALYSIS AND TRAJGECTORY RECONSTRUCTION

4,1 TIntroduction and Summary

GEMINI GT-5 re-entered the earth's atmosphere approximately 190 hours and
45 minutes from the time of 1liftoff from Cape Kennedy. Splash=-down
occurred at about 29,77 degrees North latitude by 69.81 degrees West
longitude. The on-board TInertial Navigation System functioned throughout
the entire re-entry maneuver (from retrc-fire to drogue deployment), and
good to poor earth-based radar measurements were available during portions
of this period.

Analysis of the IMU performance during re-entry was based primarily upon
comparisons with tracking radar measurements originating from the AFETR,
Three raders (MILA, PAT, and GBI) tracked the spacecraft for approximately
75 seconds at the time of atmospheric entry. Although the radars were in
the skin track mode and the observed elevation angles were generally

less than five degrees, by combining all three sets of measurements in a
statisgtical best estimate of trajectory program (TOPS), s segment of
position estimates having an estimated RMS error of 2000 feet was achieved.

The lack of extended radar coverage over the actual re-entry portion of
the GT-5 flight precluded a complete IMU analysis since no comparisons
during high g-loads were obtained. However, since the observed position
comparisons Just prior to this time were relatively small (Section L. 3),
it was concluded that the major contributors to IMU re-entry errors,
pletform misalignments at retro-fire time, were relatively small for this
flight (Section L.4). The final re-entry EET was obtsined from IGS
thrust measurements compensated by y and z axis accelerometer bilases
(Section 6.0). Similar hiases were observed during other portions of the
GT-5 flight (Section 3.3).
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L,2 TInitial Platform Alienment and State Vector

The guidance coordinate system during re-entry is defined by the TCS
inserted state vector (spacecraft position and velocity} valid at the
intended time of retro-fire. The guidance x axis is directed in the
tangent plane along the total inertial velocity vector, the y axis 1=
positive downward along the geodetic vertical, and the z axis forms a

right~handed set.

The initial state vector used for this analysis was obtained from an
ESPOD¥ program fit to the last orbit tracking data {Reference 2). Table 5
lists this state vector together with the vector supplied to the DCS
during the flight.

Tt should be noted that even though the two vectors agree qulte well

in position and velocity, the difference in reference longitude {appro¥i-
mately eight degrees) represents an error in the XS vector. The result
of this error was to cause the onboard navigation system to call for a
nearly rero 1ift trejectory in order for the spacecraft to reach the
intended impact point. This in turn caused the spacecraft to splash

down about 100 miles short.

The IMU analysis proceeded on the essumption that, at the time of retro-
fire the platform was aligned with the ESPOD vector. Presented in Tigure 6
are plots of IMU measured thrust veloeity and accelerations from time of
retro-fire to drogue deployment. The velocity measurements were initialized
with the ESPOD vector and integrated to give total cartesian position and
velocity at approximetely 2.4 second intervals over this periocd.

¥ ESPOD is the name given to the TRW trajectory determination program.
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TABLE 5
TRW VECTOR (ESPOD) DCS VECTOR (NASA)
x 20,569,453  FEET 20,570,712  FEET
POSITION y 3,884,741  FEET 3,885,588 FEET
z 6,030,439 FEET 6,030,300 FEET
X -7,607.6 FPS -7,607.2 FPS
VELOCITY y 21,205.9 FPS 21,204.9 FPS
z 11,710 .9 FPS 1,710.5 FPS
LONGITUDE WITH RESPECT TO
GREENWICH DAY OF LAUNCH 195.56 DEG. 203.45 DEG.
d

NOTE: TIME OF VECTORS: 8d 12" 27™ 38° FrRoM O" Dav
OF LAUNCH.
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4.3 External Data Coverage and Processing

Table 6 lists the AFETR radars which tracked the spacecraft. The times of

coverage are in units of seconds from time of retro-fire,

TABLE &

AFETR RADAR COVERAGE

RADAR LOCATION COVERAGE (SEC.)
0.i8 (PAT) PATRICK AFB 1076.70 - 1171.55
19.18 {(MILA) MERRIT ISLAND 1090.50 - 1161.00
3.18 (GBI) GRAND BAHAMA ISLAND 1075.00 - 1160.30

The overlapping coverage permitted the use of a statistical best estimate

of trajectory program (TOPS). The finel TOPS trajectory evtends from

tR + 1093.5 sec, to ty + 1158.5 sec. The a priori average bilas levels
used for azimuth, elevation, and range measurements are listed in Table 7.
Based upon these wvalues, the estimated & posteriori EMS bias is approrimately
1000 feet. The total RMS error (including noise) is estimated at 2000 ft.

TABLE 7
TOPS A PRIORI BIAS LEVELS

MEASUREMENT APRICRI BIAS {(RMS)
AZIMUTH 100 RADIANS
ELEVATION 4 x 10 RADIANS
RANGE 250 FEET
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Figures 7 through 9 are plots of the residuals between the TOPS trajectory
and the individual radar measurements, Figure 10 is a plot of estimated
standard deviation of the final trajectory. As is evident from these plots,
all three radars exhiblted extremely high noise levels, due in part to the
fact that they were in the skin track mode of operation. Also, Figure 8
shows that Radar 3-18 (GBI) experienced lock-on difficulty uantil approxie

metely t, + 1130 seconds, and its data previous to thls time contributed

R
very little to the significance of the BET. A range channel jump similar
to those seen on flinht GT-L4 1s also apperent at the beginning of the

16.18 redar coverage (Figure 9 ).

Inertial Guidance System Analysils

Teble & lists the differences between the IGS measurements and the TOPS
reconstruction in platform cocrdinates. The indicated discrepanciles
include total navigetional errors in as much as gravity is determined
along the IMU derived trajectory. If the errors are small however, it 1s
acceptable as a first order approximation to ascribe the differences to

platform (IMU) discrepancies.

Inspection of the average differences in x, y, and z shows a total mean

navigation error of about 8,000 feet at t + 11730 seccnds, with the

R
primary differences occurring in the y and z axes. Tt was therefore
concluded that a large part of these errors arise from y and z acceler-
ometer bilases since these had been cbserved on other portions of the

GT-5 flight,

Table 9 lists the y and z accelerometer blases estimated from the mean
differences of Table B, Also included are estimates of these biases
based upon an inspection of free-flight thrust date prior to retro-fire.
The differences may be attributable to other IMU errors during re-entry,
although the platform misalignment at retro-fire necessary to make up this

difference would be less than .5 degree.
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TABLE 8

TOPS/IMU POSITION COMPARISONS IN PLATFORM COORDINATES

TIME FROM RETRO-FIRE DELTA X DELTA ¥ DELTA 7
(SEC.) (FT) (FT.) {FT)
1100.467 -19€0.00 -9589.56 6066.76
1102.753 -565.00 -10283.40 5986.19
1105.042 -83.29%5 -10018.40 5560.4%
1107.330 -674,50 -9839.50 $723.28
1109.621 - 229.00 -8191.44 4099.32
1113014 12. 50 -6256.25 2082.72
11185304 762.75 -5745.50 949.97
1117 594 278. 75 -85015.94 195.04
1119.885 -1680. 25 -7279.81 3221.34
1122178 -1159. 50 -B768.12 4520.10
1 126.768 1043.50 -8143.28 2352.63
1129060 778 -8738.06 356840
1131357 -2095.50 -8621.50 4628.99
1133.648 1968.75 -10572.50 5081.02
1137048 ~2499.00 -8852.44 5584.97
1139 331 -2998.25 -8000.t9 4947.17
1141.616 -489.75 -9006.19 5069.99
'l 43.900 276.75 -8922.87 4703.45
11 46.183 -1143.50 -8l 6. 69 452902
Il 48.465 138900 -8948.3 | 53535.12
1180744 -1313.50 -8430.00 $513.05
1153028 -2196.50 -7129.69 4393.47
11556316 -230.50 -7517.44 450582
AVG.= -598 AVG.= -7999. AVG. = 4107
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In summary, therefore, analysis indicates that the Inertial Guidance
System exhibited relatively small errors during GT-5 re-entry, and
that most of the indicated errors arose from y and z accelerometer

biases.¥ The apparent platform misalignment was less than one degree

in all axes.

TABLE 9
ESTIMATED IMU RE-ENTRY ERRORS

FROM RE-ENTRY ANALYSIS FREE FLIGHT ESTIMATES
BY -207 PPM %100 PPM -354 PPM 150 PPM
BZ -393 PPM 100 PPM -435 PPM £50 PPM

* Tt should be noted that these errors do not necessarily represent
actual navigation errors since the onboard computer does not use
IMU data during free-fall prior to atmospheric entry.
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5.0 TRACKING SYSTEM PERFORMANCE

5.1 Introduction

Tracking data available for analysis of the GT-5 IGS performance included

the following: ‘

1. GE/Mod ITT/Burroughs

2. CE/Mod ITI/Syracuse/Final

3, MISTRAM I Quick Look 10K and 100K
4, MISTRAM Final

5. Pasgsive MISTRAM

Each of the above sets of data were used for position and velocity
comparisons as described In Section 3.0, The GE/Mod III/Burroughs
data were used for quick look analyses; however, detailed analyses
were subsequently accomplished with the GE/Final, Quick Look MISTRAM
end Passive MISTRAM date.

For convenience, tracking system velocities were compared with Inertial
Guldance date which has been corrected for guldance system errors

recovered from analysis (See Section 3). 'These comparisons are shown

in Flgures 12 through 33. With the removal of IGS systematic errors,

the velocity residuals shown are due to tracker system errors {and IGS
random errors) and provide a visual indication of tracker system suality.
(Note that the sign sense of comparison is Guidance minus Tracking such

that the error shown 1s the negative of the actual tracker error,)
Discussions of the generation and processing methods *~r the various

tracking systems are contained in References 1 and 3. The following

are dlscussions of the nuality of data received for the GT-5 analysis.
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5.2 GE/MOD ITI

Burroughs

The Burroughs raw data, which was recorded at a two per second rate on
punched paper tape, was received two days after launch. This data
which consists of raw counts was transferred to magnetic tape and

processed in the TRW data processing programs,

Flgures 12 and 13 present IGS coordinate position and velocity comparisons
obtained from the GE/Burroughs and compensated IGS data., (Guidance minus
Tracking.) Figures 1k and 15 present comparisons in the Burroughs natural
coordinates. The most significant indication of these is a range bias

of approximately 150 feet. The azimuth and elevation residuals start

at approximately .8 milirsdians and decrease to .03 and .05 miliradians
respectively. The Burroughs date was excessively noisy on this flight
particularly after 300 seconds when the tracking elevation becomes

low (less than 10°).

GE/Mod III/Finel

The GE/Final data 1s processed by GE/Syracuse from the ten per sescond
Flight Data Recorder output. The data was availabie raw and unsmecthed

in natural coordinates and as smoothed cartesian xy-r data.

The final GE natural coordinate data were used in the computer regressicn

analyses discussed in Section 3.0. Tracker error coefficients recovered

CONFIDENTIAL



CONFIDENTIAL

3150 -6010-TC000
Page 36

vere Range, Azimuth, and Elevation biases of 43,8 ft., -28.2 microradians
and -22.2 microradians respectively and an aimost negligible refraction
error of .5 PPM, The presence of the bias errors are evident in

Figures 19 through 19

The velocity comparisons presented in Figures 1 and 2 were generated with
the smocthed final cartesian data. The data ncoise like that of Burroughs,
becomes excessive after 300 seccnds corresponding to times of low

elevation tracking.

MISTRAM Data

Tuick Lock Data

The quick look dats recelved consisied of scaled and corrected, but
unsmoothed position data in measurement coordinates. These are:

Renge sum measurement R, Renge difference measurements from 10,000 foot
baselines, PlOK and QlOK’ and Range difference measurements from
100,000 foot beselines, PlOOK and QlOOK'
differentiated in TRW programs to gilve essentially two sets of “racking
data.

The data were processed and

The 100K F calibration channel was again increrative on this Iligh%
resulting in the P channel’s teing in error. The computer regressiuas

performed determined this errcr to be a bias of approximazely 2.8 feet,

Velocity compariscns from 10CK and IGS data are presented In Figure e
The comparisons indicate good agreement between the MISTRAM and GE/Final
x and z velocity residuals; however, a significant difference iz apparent
in the vertical directlion where the GE data indicates a positive error
trend compared to a large negative trend indicated by the MISTRAM. Ths

major contribitors to the indicatved difference is the aforemenvioned
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P bias and a MISTRAM I refraction error of 40 PPM. Other MISTRAM I

errors recovered from analyses are listed in Table 3 of Section 2.

Comparisons of quick look MISTRAM 10K and 1LU0K and compensated IGS data
are presented in Filgures 20 through 27. These indicate negligible
tracker rate errors; however, there are position biases throughcut the
flight phase and blas level shifts which occur immediately after BECG.
The most significant of these is a -25 ft, jump in the range measurement
at this time. The MISTRAM discointinuiiles are not unusual in that they
have been observed on previcuas flights. These ncramally result afier a

temporary loss of track.

MISTRAM Final and Passive MTSTRAM

The final MISTRAM is & best estimate trajectory based on all availablie
MISTRAM date (10K, 100K, MISTRAM I and Passive MISTRAM I7). Comparisons
using these data and the compensated IGS data are presented "o Figures
32 and 33, These also show position discontinuities at BECC and s large

y velocity error trend as does the quick look MISTRAM data,

Comparisons using the passive MISTRAM data are shown in Figures 28 through
31. These show P and 9 biases and negligibie rate errcrs. Ths passive
MISTRAM was als¢ included in the computer regression snalysis. The P

and 1 blases determined were 1.25 ft, and -3.0 ft. UOther errcr sources
recovered were: Range bias of 1.24 ft., and a Refracticn error of

-L4.2 PPM,
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6.0 TRAJECTORY RECONSTRUCTTION

This section provides a trajectory reconstruction fcr the ascent and

re-entry flight phases.

The data are provided In an ECIG coordinate sys=em which 1s & right-
handed inertis]l cartesisn system with the origin at the center of the
earth. The z axis is the North Polar Axis, the »-~y plane is the equatorial
plane with the x-z plane containing the Greenwich Meridian at Go-Inertial
time.

The ascent reconstruction consists of corrected guliance data, Corrections
applied to the ascent date were the TMU errcor source magnitudes derived
from the computer regressions discussed In Sectlon .0, Corrections

applied to the re<entry data consisted of the accelerometer blas errors
listed in Table S.
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TVILN3IAIHANOD

GEMINI TRAJECTORY IN ECIG

TYIME IN SECONDS FROM LIFTOFF

TIME X Y z X-poT Y-00T z-00T
4.732 3036597 ~18151550 9527860 1329.835 180.004 22.275
7.064 3033700 ~18151155 9927926 1332.951 159.054 33.821

. 9.835 3037400 —18150750 9628039 1337.029 132.827 48,205
12.185 3040546 ~18150465 9928167 1346.557 109.5% 60794
14.550 3043721 ~1815023% 9928327 1344,369 85,598 T4.349
16.943° 3046943 ~18150060 9928522 1348.201 59,798 88.661
19.336 3050173 ~18149948 9928752 1351.918 33.526 103,860
21.729 3053413 -18149%01 9529019 1356.268 5.411 119.633
24.078 3056605 -18149922 9929319 1366.9G9 —23.149 135.985
26.568 3060002 ~18150019 9929681, 1368.103 ~54.628 154.628
29.060 3063423 ~18150194 9930091 1379.161 -86.023 175.292
...30.959____ 3066053 ~1815G380 9930440 13954208 -110.190 192.243
33.450 3069538 ~18150694 9930949 1408.545 ~141.405 216.624
35,942 3073076 -18151084 9931522 1431.177 -171.939 243.167
38.433 3076673 -1815155C 9932162 1458.232 -202.295 271.699
69.132 3130119 -18163113 9947462 2i17.761 -552,825 752.702
86.199 3171736 ~18173791 9963293 2811.107 -663.133 1124.426
88,103 3177178 -18175056 8965479 2908.538  -565.565  1172.678
90.596 3184597 ~18176717 9668483 3042.8C4 ~667.125 1237.086
93.0%0 3192357 -18178387 3571652 3181.405 ~670.256 1304.648
_95.58) 3200462 ~18180056 9574989 33264143 -5670.141 1374.836
ca 072 12ne0z2s “1aie1Toe 2e78E83 377 _ahe ~tta yoE 1A% 3EQ
100.564 3217792 ~18183388 9982199 36344633 665,545 1521.171
103.063 3227080 -18185045 9986095 3799.954 -660.,039 1597.167
164.963 3234425 -18186294 9989188 393G, 241 654,483 1656.378
10T.487 3244571 ~18187934 5993465 - 4109.810 ~644 4858 1737.146
109.979 3255038 -18189528 9997898 4256.122 -633,792 1819.344
112.470 3265973 ~18191089 16602535 4486 641 619,262 1903.629
114.952 3277403 ~18192610 10067386 46874337 ~600.059% 1985.684
117.453 3289339 ~18194076 16012454 4896,393 ~575.988 2079.157
119.357 3298820 -18195152 10016479 5062.3C5 553,872 2148.527
121.862 3311782 -18196499 10021977 5288.328 -521.758 2241.457
124,360 3325283 -18197764 10627695 5522.331 -490.502 2337.142
126.855 ~18198948 10033647 ~459.5%4 2436.079

3339356

57644197

TVILNAdIHNOD
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TVILN3IAIANOD

GEMINI TRAJECTORY IN ECIG

TIME IN SECONDS FROM LIFTOFF

TINE X Y z X-DOTY Y-007 . 2-00T7
129.351 3354057 -18200057 10629856 60164223 ~428.630 2539.187
131.847 3369399 -18201087 10046326 6278.115 ~396.375 26464239
133.751 3381550 -18201817 10051446 6485,0C7 -369,.929 2731.168
1364249 3398039 ~18202695 10058412 6Ta6.483 -333.244 2846.642
138.747 . 3415366 -1820348] 10065671 7059. 863 ~295,.122 2965.995%

141248 3433454 ~316204165 16073244 73664983 ~255.031 3090.922
143.744 3452189 -18204754 10C81121 7687.329 -212.924 3221.331
146259 34719427 ~18205233 10089393 8025.441 -167.796 3358.619
148.171 3487542 -18205519 16495918 8253.638 ~131.597  3467.390
150.668 3508735 -18205786 10104750 8659.227 ~81.787 3615.408
153.547 3534268 -18205935 10115424 9101.723 -20.852 3794.272
155,660 3553512 -18205918 10123421 9143.265 35,465 3787.428
158,155 3576434 -318205748 10132881 9230.333 101453 3795%.218
160.654 3599612 -18205411 10142375 9319.3¢62 168,406 3803.429
162.558 3617415 -18265041 10149620 9388.589 219.846  3810.120
165.054 3640965 ~182044G7 10159143 9481.182 288.329 3819.649
147.273 3642103 -1820369¢9 10167621 9564, 875 348,950 2028.5C1
169.724 3685654 =~18202762 10177024 96584607 416,091 3838.936
172.158 3709284 -18201666 10186383 9754.246 4864369 3848.480
174.607 3733294 -18200379 10195817 98524562 566.373 3854.572
177.070 3757684  -18198875 10205314 9953.039 655.858 3856,982
179.538 3782371 -18197141 16214833 10055.045 749,684 3857.999
182.010 3807352 -18195170 10224376 10158-633 B45.157 3IR5R8.932
184.473 3832500 -18192970 10233875 10263.162 941,525 3859.853
186.939 3857937 -18190529 10243394 10369.4C5 1039.093 3660.726
189.401 3883608 ~-18187848 10252904 10477.215 1137.837 3861.730
191,863 3909537 -18184925 10262413 105864617 1237.212 3863.374
193.550 3927455 -18182780 102689295 10662.305 1305.835 3864.245
196.017 3953894 ~18179434 10278464 10774. 144 14074128 3866,055
198.481 3980591 -18175840 10287995 10887.784 1509.283 3867.896
200.953 4007645 ~-18171983 10297558 11003.673 16127491 3870.230
203.420 4034933 -18167877 10267109 11126.826 1716.561 3872.948
.205.883 = 4062468 -18163520 16316651 11239.456 1821.541 3876.004
268,348 4690320 -18158906¢ 10328268 {i366.767 1927.566 3879.054

TVILNIdAIdNOD
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TVILNIAIINOD

GEMINI TRAJECTORY IN ECIG

TIME IN SECONDS FROM LIFTOFF

TIME X Y z X-D0T Y-paT z-part
210.813 4118472 -18154017 10335774 11483.187 2034.793 3882.936
213.276 4146918 -18148870 10345346 11607. 782 2142.833 3886.936

2L5.735 4175662 -18143458 10254925 _11734.4C1 2232.364 3891355
218.203 4204732 ~18137773 10364519 11863.G82 2362.904 3896.205
220.665 4234099 -18131818 10374116 11994.015 2474.867 3901.137
222.369 4254616 ~18127534 10380768 12085,857 2552.992 3905.097
224.854 4284810 -18121049 10390476 12221.415 2667.999 319104625
227.344 4315415 ~-18114261 16400222 12359.677 2783.967 3917.009
229.836 4346394 -18107177 10409993 125C0. 860 2900.984  39264.184
232.323 4377664 ~18099815 10419763 12643.956 3018.926 3931.646
234.812 4409307 ~18092155 10429556 12796.113 3138.419 3939.604

.237.299 4441304 -18084198 16439365 12938.732 3259.573  3947.740
239.786 4473675 -18075938 10449195 1309¢.057 3382.525 3956.569
241.494 4496122 -18070087 16455958 13195.443 3468.595 3962.731
243.982 4529150 -18061299 16465830 13351.571  3595.383 3971.854
246.469 4562544 -18052200 10475717 1351C. 663 3724.333 3981.139
248.960 4596403 ~18042759 10485646 13672.91¢C 38564152 3990.569
2514452 4630684 ~-18032981 10495604 13838.282 3990.519_ 4000.637
253.945 4665394 -18022862 10505591 14006.758 4127.631 4010.669
256.434 4700460 -180124153 10515583 14178.872 4266,832 4021.158
258.922 4735959 -18001625 10525603 143544265 4408.746 4032.174
261.418 4772012 17990441 10535682 14534.128 4553.490 4043.698
263,121 4796872 -17982600 10542575 146594234 4624eU 1Y 4331652
265,511 4833607  —-17970825 10552680  14845.183 4803.697  4063.541
268.101 4870797 -17958678 10562810 15035.687 4956.501 4075.688
270.590 4908466 ~17946146 10572971 1523C.348 5113.018 4088.490
273,079 4946625 ~17933221 10583165  15429.6C2 _ 5272,277_ 4101.895
275.551 4985164 ~17919937 10593361 15633.115 5434.514 41164114
278.062 5024215 -17906247 16603593 15841.835 5600.281 41304949

__280.524 5063806 -17892135 10613868 16056.331  5769.674  4146.961
283.017 5104095 -17877540 10624223 16276.752 5944,124 4163.060
285.415 5143394 -17863077 10634227 16454.441 6116.817 4179.369

_287.772 5182520 -1784B46C 10644095 167144477 6289.361 41964426

5222156 ~17833439 10654001 16940, 805 6465.185 42144814

290.127

TVILNAAIEINOD



TVILN3IAIINOD

GEMINI TRAJECTORY IN ECIG

TIME IN SECONDS FROM LIFTOFF

TIME x Y z X-DDT Y-DOT 1-00T
292.478 5262248 -17818032 10663931 17172.754 6644.632 4233.740
294.828 5302894 -17802199 10673906 17412.3C1 6827.946 4254.020
297.185 5344215  -17785889 10683956 17659.579  T015.670  4275,980
299.540 5386110 -17769138 10694054 179144524 7208.657 4298.345
301.903 5428757 -17751866 10704239 18177.952 7408, 840 4320.549
304.261 5471928 ~17734158 10714450 18449.27% 7616.045  4343.121
306.620 5515786 17715937 16724725 18729.653 7830.412 4366,280
308.979 556u297 -17697210 10735049 19018.848 8G52.116 4389.592
3114343 5605617 _ -176779G3 10745457 19320.442 8281.742  4415.066
313.702 5651566 17658086 10755906 19621.828 8518.435 4442.195
316.060 5696225 -17637716 10766411 199554433 B764.641 4470.409
318.418 5745683  -17616746 10776989  20292.407 8G19.763 45004149
320.784 5794112 -17595091 10787675 20644.757 9284.976 4532,918
323.142 5843211 ~-17572883 10798403 21012.947 9558.254 45684822
3264242 5909149 -1754267C 10812647 21524.465 9934.034  4620.239
328.599 5960 349 -17518908 10823584 21934.265 10235.380 4662.031
330.96 6012650 ~17494368 10834644 22366.796 10552.607 4706.736
333.278 6065018 -1746%527 10845610 22814.381  10879.913 4754.077
333.284 6065146 17469466 10845637 22815.454 10880.725 4754.195
335,616 6118455 -17443949 10856705 2285(.518 10971.234 4728.026
338.068 6174471 -17416966 10868254 22836.142 11636, 149 4691.567
340,202 6223183 ~17393358 10878231 22621.6G8 11091.910 4659.594
342.336 6271862 ~17359632 10888139 22805.375 11146,321 4627.164
345,467 6343222  -17334611 10902550 22779.171 11225.012  4578.910
347.603 6391853 -17310580 16912294 22760.217 11278,113 4545,550
349,735 6440375 -1728647¢ 10621953 22741.059 11330.918 45124141
352,072 6493495 -17259923 10932455 22719.877  11388.899  4475.486
354.828 6556072 ~17228443 10944729 22694.185 11456.860 4432.284
356.901 6603103 -17204637 16953885 226754032 11508.396 4399.933
359.637 6665095  -17173063 10965862 22651.686 11577,231 4357.243
361.717 6712193 -17148927 10974891 22632.712 11629.212 4324.533
164,452 6774066 -17117026 10986662 2260T.1C0 11696.457 4281.703
366,525 682.916 -17092722 10995505  22587.789 11748.495 4249.048
369.259 6682622 -17066518 11007060 272561, 640 i1815.251 4205.639
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TVILNIdIINOD

GEMINI TRAJECTORY IN ECIG

TIME IN SECONDS FROM LIFTOFF

TIME X Y z X-DOT Y-D0T Z-D0Y
371.339 6929531 -17035889 11015774 22541.141 11865.585 4172.801
374.775 6951174 -17003329 11627134 22514240 11932.356 4129.869
376.150 7637874 -16978515 11035670 224$3.228__ 11982.886 4096.942
378.879 7099209 -16945725 11046788 22465.782 12049.215 4053.276
380.961 7145962 ~16920590 11055194 224444799 12699.038 4020.708
383,689 7207143 -16887499 11066102 22416.936  12164.898  _ 3917.676
385.757 7253487 -16862287 11074295 22395.365 12214+ 555 3944805
388.482 7314489 ~-16828906 11084988 22367.194 12280.032 3901.588
3190.549 1360687 -16863479 11€93016 22345.715  12329.557 _ 3868.835
393.273 7421531 16769797 11103498 22316.834 12395.031 3825.383
395,338 7467580 ~16744156 11111361 22294.505 12444.765 3792.085

TVILNAQIANOD
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CONFIDENTIAL
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RE-ENTRY TRAJECTORY RECONSTRUCTION

CONFIDENTIAL



GEMINI GT-5 FREE FLIGHT AND RFENTRY RECONSTRUCTION

EARTH CENTERED INEFRTIAL GREENWICH

COORDINATE SYSTEM

TVILNIAIANOD

TVILN3QIEINOD

TIME X ¥ b4 xD0T Ynor IBOT
ISECH {FTH {FTY iFTi EFT/SFLY {FTFSECH [ETFSECY
23.1719-184%64207:25 ~96BU881 .50 £29TeU4. 81 13625.327 -17810.23 11248,59
2507949~ 18428280.50 ~9727553,.060 6227342.87 1356%1.55 ~17775.51 11325489
27.T681-18B4U0941.25 ~9762956.00 6349930406 13741.66 ~17748,96 T1136R.56
35.0371-18300669,50 ~9891265,62 6431646419 13923,18 ~17651.56 112645,0%
3746641-1826400775 ~-9937589,17 6461155.94 13988,87 ~17616,322 11221 .82
4Ge2910~18227173.75 -9983819.12 649N 6D G bt 14054.20 ~1T580,47 T3i1eR,4t
424,2861-1R1990:84,50 ~10018R67.12 651292%.05% 14103, 94 -17553.33 11182482
44,3151-18161920.75  ~10064965,50 6542291450 14166427 -17517.06 113157.3%
49,5371-18096165.00 ~101457834.25 65937644 94 14283,63 ~17453.31 11115.56
52.1621-18058585425 -10191550.25 6€622912.12 14348.48 -17416,80 11091 .R3
54.1563-18029923,75 ~1022€2544C0 6645012456 14397443 ~17388B,82 110732,52
5647842-179520C3.,00 -10271902.25 6674081e56 14662440 T EIT352.046 0 T T UTIrNa9.61
5944U43- 17954025450 ~10317318.25 6703001462 145264 T4 ~17315.19 11025477
61.8428-17918529,50 ~10359498.75 6729859, 94 14586.48 -17280.54 110C3.02
64.2481-17883374,50 ~10401022.12 £156298. 56 14645.19 ~17246445 10G80,87
56.6543-1T84B063.75 ~10442480025 6TBZ6944 37 14702,98 ~17217.18 10958.48
69,0596-17812626.00 ~10483B8328,87 6809025.5 14762456 ~17177.82 10926.06
71.4658-17777033,25 T Z10525131.50 6835313,25 14821.19 T1714%3.34 Ing13,5?
73.87T11I~17T741313.75 ~10566324.25 6861536400 14R79,673 ~17108. 56 108G0.87
76:1250-17707715.00 ~10604848.62 &£BB6(0599,19 14334,29 -17075,.493 10869473
Bla0772-17633461,50 —10685232, 50 £9397731. 27 15054085 - -17002.77 T0R27, 74
B3 &RIS—1TRET2L2, 25 ~10730056,.00 6OEET54. &y 1511t.9¢ -1£968, 79 1n799,9n
105.0293-17266025,75 ~11092243,87 7156219.44 15626431 ~16646, 77 1D500,12
169.90432-1718%95%67.00 ~11173215,2% 7247729450 18741, 40 AE572.23 asas Pl
121.8545-1699978G.75 -11370163.12 1372990, 75 16021 .44 -163R7.5% INLDY 67
126.6552-16922597.50 ~114485646.75 T422905. 44 16133.01 -16312.83 1NRT2,772
129.0606-26883776.,00 ~11487837.87 T447824487 16188.52 ~18274.85 TT10347.97
13144668~168447044,50 -11526953.87 7472695.06 16244454 -16237.10 12323,35
133.8721-16805565,25 -11565962.37 1497495494 16299,99 ~16198, 70 10798.69

g9 8vrg

000DL=0T09-04TE



TVILNAJIANOD

TIME X
(SECY {(FT)

136,2764-16T66208462
138.6807-16726918487
140.1572-16TU266&2450
143,4785-16647919,00
145.8828~16608132437
148.2871-16568214412
15046914-1£528164450
153.0947-164R80CC.12
15564990-16447688:-25
15748906~16407455,62
1602040-16366904,00
162.6G82-16326201487
165.0264—-16286665487
167 44226-16245675,50
16948379-16204572.25

1TTN0 [ak ! : ] [+]
172+U518-161565938437

174.6387-3061221464.87
177.0440-16080658425
17944%502-16033024462
18148555-15997280)437
18442617-159553292.12

186.6670-15913393.62

188.1455-15887514.37
151.4678-15825188475
193'8711-15786845.75
196.2754-15744360.00
1984679715701 748487
201.0840-15659012.75
203.4873-15616169425

GEMINI GT~5 FRFEE FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL GREENWICH

¥
(k1)

-11604863,12
~11642672.87
~116674560.12
-11720840.12
-117593T1.12
~1179780%.25
-11836153.62
-11874388,37

~119175%44,62

-11950405.37
-11G88356.87
~-12026228.,75
-12062809.75
—-12100523.87
~-12138126.62

12177 TE_72C
12173275.265

~122128%0a25
~12250202.50
~12287432.37
-12324549.62
-12361583,.75

~123Q0REND4L_27T
- o e

[ Ao R AV

-12421150.62
~12471501.0L0
~1250R495,37
~125450054.37
-12581415.25
~12617724487
-1265391%.25

COORDINATE SYSTEM

z
FTy

7522227.19
7546898462
75620204454
7595951 .69
TH20442 65
7644872.75
7669242 .00
7693540,19

T717787.00

T741844481
776595887
TT90C20.75
7TR13261.31
7837220431

7861106.75

7883432,12

7908595, 19

793229325

7955637450
7979508469
8003025.62
8026469.06
BO4UBGT. 94
8073068487
8096300462
8119477.19
B8142588,94
B8165635,75
RLBB6GBLCD

xnoT
(FT/SEQ)

16355450
16410465
16464,51
16520, 70

16575.52

16630424

16684481
16739.33
16792.88
16847.75
16%01.89
16955.90
17007.97
17061.94

S 17115.62

17156,08

17222439

17275.68

17328.87
17381.71
1747%4.56
17487:41
1751%.62
17592436
17644.70
17696489
1774848R
17800495
17852.65

YOOTv mnar
[EFT/SECY [FT/SEC)
—1616D.54 10272 48R
-18122426 10P4LEBGAR
-16098.76 ip223.5%
~16045.38 10199407
-156006449 1N172,58
T A15967.9% TyfieR, 3¢
-1592R. 64 1017308
-158R9,52 190097 .47
-15850.39 1087211
~15811.05 19046469
—15771.53 1007675
-15731.98 Qges nr
-15652, 31 9971 .06
-15653449 ACL3 LG
«15613.427 7 7 'g917.81
~15575.72 9RGF .49
-15%32,96 9BES W bE
~15492.545 GRAGTEY
~15451.84 98124 OR
-15411.32 QTBELH)
TS153T0.32 7 97eG a7
-15329.44 973,44
-15304.33 9716498 |
LIBP&T.P8 T 9eTa.9t .
-15205496 QpE3 .09
-15164.61 9676,1¢
TTLYBIZ2.TE T T gREG AT
-15081.19 9572415
-15039.16 . 9544 .94

TVILNIQIHNOD

69 s%8d
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TVILNIAIEINGD

YiME X
(SECH G

203.878%9~15573411.25
208.2832-1553U302.75
210.6875-15487070. 25
212.0908~15443731.87
215.4551-15400252.75
2178994~15356651.00
22041514-15315701.00
222.6983-15269259,25
225.0264~152266086,75
22744317-15182583.87
229.8379-15138341.75
23242432-15093996462
234.6494~15049513.00
23641270~15022138.25
23944502~149604072,25
241.8565-14915559.17
244.2617~14870615.17
246.6EL80-14R25533,62
2649.0723-1478U370.12
251.4756-14735106475
253.8682-1468992B.562
256.2725-14644412475
258, LTEE-T45987TS. L7
261e0601-1455%504T.T5
263e4844-1450T181437
265.8887T-14461199.00

270:6875-14369075450

273.0908-14322766.62

GEMINI GT~5 FREF FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTVIAL GREEMWICH

¥
LFY

~18689837. 00
~12725844.87
~12761751L.50
-12797541.7%
~12833244.75
~12868845.25
~12902097.12
-1293%9595, 00
~12873770.75

—13008977%.12

=~13044094,.00
~13079092.50
-13114000.87
~131353B4,.25
~13183333.87
~13217927.37
-13252401.25
~13286783,25
-13321031.25
~13355158.7%
~13389027.75
~13422955.87
L I3ABETTEEY
~1L34904T5.62
~13524082,.37
=13557580.00
~13588856.87
-~13624114.62
~L3657272+87

CODRDINAVE SYSTEM

i

RLLEA T SR

8211403431
BZ3472544.12
B287038, 94
827974844
430240100

8324987.1%

8346082412
8369869, 25
8391547.62
B413BTEL 12
842615037

8458345,87

84804682,12
849404125
8524444,00
85463764 25
B568231.12
859002625
8613734462
B£33365.01)
8654830.12
8ET6331. 37
ges7Ty g7
BT151i5.87
8740407.62
BY&1E625 50

e W
8TBLG4Zae (5

BBG3T 6. 37

BB247TE.Z5

ROGT YooY 7o0oY
LFYT/SECS {FY/SEDS tFT/SECS
17906407 ~14957.36 981 T BE

17955456  ~14955.560 GLGH, 46
18507, 0% ~14913,09 84LE2494
18058.42 ~14870,491 9435,50
1810944 ~14828441 40T 87
18160.45 ~14785.70 T TTTTgEEN.32
18207.91 ~14745,R9 935445

i 18261,70 -14700,28 Q325,03
B ¥: 55 0 1 £ R X -1 P SR T 1+ -1
183261.02 -14615.66 Q27001
18411447 ~164572, 4% Q242,02

- 18461.61 14528011 TS 13 .64
1851184 ~1 4485, 565 Q91R5, 2%
18542.67 ~1445R8,80 9168,17

T18611.37 TL14398,40 TTRIZE.91
18660687 ~14354,62 9LL0. 46
18710,38 —14310,40 9071 .9R
1BT758,.87 TSI 2A5. 55 T T T BnaE A
18809412 ~14222.34 AG1t.63
15858433 ~16177,37 RORG, TG
18506.85 C-14133.73 An5 7,29
1BG55 .63 ~1408%,18 BG284 %5
1500410 4G, G0 BESY, 28
19057 e 74 TEU3995, 80 CBRBINLY R
15100.92 ~139544 86 BR&1.71Y
19149,23 -13609,98 RRIZ2.0E

S 1515&41E5 "~13867455 T 8784451
1924691 ~13819e 50 BT53,54
3929252 =137 T4e22 8723,89

TVILNIAIEHNOD
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TVILNAAIHNOD

TI#E X
{SECH _{FT)

275.4951-142763724,. 25

EiJer>2a i Y

27748233-14231244437
280:.2295- 141845839, 50
282.6348-14137739,75
ZB441133-141089515475
2B7+4365-14043672.62
289,8428-13696815.37
292.24B1-13949565.00
294 .6543~13902183,37
29T7.0596-13854709450
299,4658-13807165.00
301.8565-1375070G0.12
304.2617-13711894.62
306.6660~13663998.25
309.0703~136159G2.62
31144746-1356T877.62
313.8779-13516673.37

316.1299-13474406.75

318.6768-13423UGT.25
321.0801-13374566G,12
323.4844-13325913.62
325.8887-13277151.25
32B.2930~13228282.50
330.6211-13180860.75
333.0GUR-13130446425
33544190-13082R82Ce* 0
337.8242-13033511.87
340.2205-12984(79.00
342.6358-12934561+62

GEMINI GT7--5 FREE FLIGHT ARD REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL GREENWICH

Y
(F1}

~13722246.37
-13755119.62
-1378786%.25
~13807945.50
-13852918.25
-13885349.,37
-13917655,87
—13949864.00
~13981947.37
-14013931.50C
—14045596, 62
~14077343,12
-14108963.87

T =14140471.87

~14171B66.37
-14203134.50
-14232329.87
-14265228.12
=14296154425
-14326978.25
-14357687.12
-14388280.75
C ~14417795.00
~-14448985,62
~14478275.50
~14508421,.37
~14538462.75
-14568375412

COORDINATE SYSTEM

Z
iFT}

884571787
BREEQZ26.37

CBRBGT42.87

8G07475. 62
892015087
BO4BE6R, 12
8669193412
B9R9642.37
901062775
9030332, 50
905057262
9¢T06G8. BT
9090695, 25
91107G0. 50
9130632437
9150490475
917026737
9188731.50
9209535, 75
§229091.00
9248%79, 87
9267994412
9287333,.50
9315988487
9325702.12
9344212437
936326187
9382243,62
9401141487

Xoov
{FT/SECY

19340 .24
19386611
19432.59
19480.69
1550973
19574 ,42
19621.23
19667484
16714.25%
19760456
19806.82
19857419
1989%8. 36
19942.97
19989,24
20034,.,89
20079.83

20122.33

201569,75
20214450
20259.25
20303.44
20347.75

2039C.23°

2043570
20478415
20521.85
20565425
20608.77

vhoT

{FTFSECY

~12T2R.7&
~1356R4,5%

-1363R,71

-13592.75
-13564465
-135Nn0.9€
-1%2454,72
~1340R.29

R

~1331%.44
-13258.31
-13222.2R
-1317%,.,1¢
~1312R8:45

=12081.28"°

-132034,07
-129864.5R8

-12942,25

~12891.91
12844425
~12796.50
12748454
-1Z2700453
~12654433
1260430
-1255750

-12508.98 ~

~12460447
-12411.32

7007
(FY/SECS

BEG4. 60
B66Se 564

 BE36,27

B6LELG2
REBALYT
TREET oe
R5TF AN
RLAE BT

T B&SE B0

B426aT4
BAGE 24
B366.0%
CEELC
REDE, A7
R274,7F
RZ66,25
A212.52
B184,8f
B152,25
R121.34
8OT0, 36
BNEG, 25
8028411
79679k
7965, 97
7025 ,57
TGTh 22
TRT2.77
841,27

TVILINIAIINOD

T, a%ed

0000L-0T09~05TE



TVILNAAIEINOD

FIME X
(SEC} {(FT)

345.0420-12884920.,00
34T 447312855194 75
349.,8399-12785629. 12
354,6514-12685643.75
357.0576-12635487.62
350446258-12585249,87
361,8672-1253493]1.00
36441192-124B7708.RT
366.6660-1243416G6.2°
369.0694~12383596.75
371.4736-12332976.75
373.8779-12282057.62
37642822-1223113G437
378,685¢-12180143.12
38041631-12148742.50
3B344844-12078023.50
385.8887-12026713.25
3884216E8-11976938,.27
30046221-11925414a87
392,.0283~11B73775,87
395,4336~11822061.75
39748272-1177050G4e 75
400e2324~1171860062
4L 7,6387-11666580.62
405, 0440-11614487.25
40T44502-11562278.50
409.8555-11509997.62
412.1094-11460922.25
414.6553-11405390.75

GEMINI GT-5 FREE FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL GREENWICLH

Y
(FT}

~1459R182.12
~1462785%.50
~14657263.59
-14716041.87
-14745259,25
—14774346412
~14803302,37
-14830315.62
-14860740.37
-148R9327,12
—14917805,37
—149461563450
—149744014.12
—151G2506462
—15016725.62
~15058264a62
-15086018.75
-15112777.62
~15140303.00
~151&7717.00
-15194997462
-15222023.27
-152490584,50
-15275981.62
—182GETTIN.37
~1532944564 L0
-15358986,75
~15380T4%.62
~1540B578450

COORDINATE SYSTEM

z
(FT)

9419971, 87
34387186172
G45T2RG. 5N
9494408, 12
Q512856437
QAC3L220.00
Q549499,12
9566550627
9585753400
Q603793425
962176337
9639655, 87
9657470437
GHT51994 37
QEBLUENLL2
T1(G365.37
Q727866462
8744738450
ST620%1«50
9779372.172
9796566487
9813599,00
GRABEIS 00
SGR4TEQFB, AT
F864L4TEL 00
F8BL 27850
9BGTCI4, T5
5G613585,87
9231)111.75

XDOT
(FT/SEC!

20651475
20695.U9
20737.78
20822.98
20865430
2090767
20949,77
2098G.05
21033.14
2107491
21116,.109
21157.35
21198.74
21239442
21264,51
21326475
21361l.26
21402412
T1484535
21680433
21520427
21559.¢4
21598.97
21638.42
21677.58
21715463
21755429
21791.69
21832.54

YooT

(FT/SECY

-12362.8%

A 3] YA nT
bl A4 Te s

~12265.37
-12166.24
-12117.57
-12068439
~12018.76
-11972417

~1191%.64

-1186Q,74
~11819,77
=1176G. 7D
=131715.561
—116£9.32
~11638.38
-11568,85
~11518,4,24
=11459,26
~11418.25
-11367.46
-11316.51
~112465.53
-11214.42
~11163.21
-11l1ll.R2
~11060.09
~110084 69
-10960.18

-10905.52

00y

_ HFT/SECH

78S, TD
7?77 .08
7746426
7682,79
765078
"T6)1B.E6
7586477
I5€6.T7
7E22.5¢
765025
T458410
T 7425.6F
72G3,10
TIEU L AN
734D 45%
7285 .50
T2€24R2
773) .06
7108,04
7132. 3(‘
709G9,332
TN6Ee23
TNR2,17
6GQG  BR
£OL A 4T
6923,09
500167
6866426

TVILNIAIINOD

2l %84

000DL-0TO9- 05 TE



)

TVILNIAIENO

TIME X
(SEC) e SETE

417.0615-1135281C,25
4£19.4649~-11300202.53
%#21.8692-112676481.87
424.2735-11194670.25
426.6777-11141768.00
428,1543-11109234.C0
431.4756-11635930.37
4£433,8799-10982758. 87

4£36.2832-1092952C.00

438.6BT5-10876171.12
441.0156-10824428,62

$43,47219-10TTUB63,2T

445,8125~10717537.25
4484215710063 T9Te73
450.6256-10L809693. 75
453,0313-10556081.75
455.4365-10502105.75
457.8428-10449022.50
450,0957-103973C8,.59
H462.56426-10333888425
465.0479-10285573.87
46T4541-10231153.87
469.8594~10176672.75
4T72.2637T-10122121.12
4764144510 03292Ga.25
4T79.4658 —9958259,25
481.8701 -9903391.37
£84.2744 -9848443.12

4B6.67TT ~9793437.00

GEMINI GT-5 FREE FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL GREENWICH
COCRDINATE SYSTEM

Y
 {FTE

~15434T57 450
~1546CT79.75
~15486687.37
~15512469.50
~15538126.25

T —15553820.62

~15588G48.75
~15614228.00
—-15639370.62
~156643964.75
—35688509.25

T —1571330%5,75

—1573782%4.62
—-15762360437
—15786770.50
~15811056662
—~15835204.37

- -15859233.25

-158815614.12

VIS FTO £
TASIVOTIiDeC L

‘~15930411,12

—15953923.87
=-15977297.12
—-16Lun531.25
-16C37759.87
~1&06935C.RT7
-160%2064.62
—16114647.50
-16137099.25

*

z XpoyY YDOorT 00T
{FT} {FT/SEC) ~ {FT/SEC) (FT/SECY
9947593,37 Z18T0.71 ~1068524 64 6R3Z.TG
99563974,37  21908.56 -10801a 6% £799,12
9980280, 75 21946.73 ~1074939 ET6t5ecs.
9996506400 21984.36 -10697.32 6721457
 10012630.25 2~~~ 22022.09 -10645411 6£97,9%
i6022525.09 T 22045,.11 -10612.97 6ETTe19
10044626412 22095.55 -11540430 6630e 37
10060524437 22133.78 -1G488,237 6596420
10076336462 2217070 -1043%,.24 6567, 48
10092073.50 22207.20 ~10382.56 6578.14
10107233,37 22242.76 -10331.56 64G5,12
10122821.25 0 22379.57 SIE3T8YeT 6460490
101238232, 50 22315435 -10225.73 6426 ,8F
I015365575 22351425 -10172.60 6292447
10168990.12 22387:10 «I1G611G. 61 535817
10184248,00 22422.86 ~10066423 632374
10199416475 22458461 -10012.75 62859412
10214508.37 T Z22493,72 ~9959,7% 625Ge 5"
10228563.00 22526471 -9918.99 £222422
102443562.25 22564.00 -9852,18 61R5,.290
10259199.12° T T22598,80 TTIHT98. 56 S LT A
10273957.50 22633,41 -97 44447 6115.88
10288625487 22667493 -9690.52 5NR0,.98
16303204,37 22702.27 ~3636,673 GUGELTT
10226559412 22757.25 -954Q415 5989.75
10346372.25 22803.98 ~94T4419 5941475
163560614462 I3 ¥ % SR T4 s D | S CBYUEL TS
10374772.50 22870486 ~9365440 5871.00
10388840.12 22904.21 -9311.03 5835,83

TVILLNIAIINOD

€)., a8rd

0003L~0T09-08TE



TVILNIdIINOD

TIME
(SEC)

48%9.0820
4914863
493.,8770Q
49642813
49846856
5C1.0137
503.4190
50548252
50841543
510.6250
513.0313
51544365
51748428
52C.2481
52246543
52441309
527«4531
529. 8565
53z2.2608
534.6651
537.065%4
53%.473¢
541.8643
D4442676
54626716
542.0762
551.4805
553,.8076
5561377

X
(FT}

-G738228.62
-9683141.25
-9628189,50
-9572845,37
-G9517423.25
-9463683,C0
-S40 8URE 40D
~9352389,50
~92984G5,87
-92410562.50
-9185128,62
-9129162450
~9UT308%.12
—QUIEGELLEH?
-8960743.50
-8926207.75
-8848402450
~8792032.25
~8735567412
-8679030.62
-B622423.12
—8565744487
-8509319.62
-B452525.75
-8395640.00
~8338685,17
-82815662.44
~8226404.44

~B1l71013:,94

GEMINI GY-5 FREE FLIGHT AND REENTYRY RECONSTRUCTION

EARTH (ENTERED INERTIAL GREENWICH
CODRDINATE SYSTEM

Y
(FT)

-16159411.00
-16181600:12
=16203532.73
~1622545%.12
-16247253.25
~16268231.00
-16289773.37
—16311191.¢62
-16331796450
=16353517.75
-16374537. G0
=16387414.00
—-16416165.7%
-16436775.12
-16457258,37
—16469761.00
~16457706.87
—-16517762.87
~16537692.12
—16557486.25%
-16577145.37
—16596669,00
~16615947.25
~16635192.27
~16£54309.25
-166732%0.00
-16692134.62

-16710244.87
~16728249.25

T el 2l

z
(FT)

10402828,62
10416732:12
10430672.12
10444205,87
10457854, 37
L04T0989.12
1N4B44T4,50
L0497879,62
10510773425
10524362467
1053751 0.00
16550565487
10563540437
10576423425
10586224462
16597037.00
10614495, 50
10627021450
10629445,50
1065182250
106640982,00
10676274412
10688300.00
16700302450
10712222.25
10724053487
10725797,37
10747080.25

10758294, 50

XpoT

{FT/SEC)

22937.32
2207005
£3002.58
23032%5.12
23067.48

"23098.64

23130.65
23162449

T23192,24

23225443
23256.,73
23287.872
23218459
23349433
232379492
2339858
23440408

23470022

23500402
2352946
23£59,19
23588,26
23617430

73645.7T4

236T4 42
23702.91
23731.32

23738.54
23785.34

Lt gy e}

Yoorv 7007
(FT/SEC) {FT/SECY
-9256428 5800e&2
-0201.65 5765.08
-9147.16 5729454
-gN92.17 569451
—G037, 20 565R, 96
-8483,89% E6244409
~8928.78 588,73
-8873.41 5553.14
~A819,98 55184561
~8763.03 5481 .73
—-8707452 5445 ,00
-8651.83 TBAICL12
~85%6, 41} 373,94
—R540,44 5328,23
~B48%4459 5301.R9
-B8450417 5279.88
-8373,.18 5230.11
TEITT.O8 CETY3, R4
-R240,91 B1RT.hT
-R22{14. 709 5171a3R
-8148,46 B0R4,
~8092,19 5048460
~80336.00 501Z«29

A r A~ TS B LOTE Ik
-7T322.R3 4939,30
-7B56,22 4902 .69
=T80%9.62 TRBEE Y2
~TT54.63 4820,58
~7699,.32 4795.09

TVILN3IAIANOD

L @¥md

Q00DI~-0T09~06TE



TVILNAQIHNOD

TIME
(SEC)

558.,6074
E6la.U137
56344150
56548252
56842305
57063267
572:1152
5754365
577.8418
280.24851
58246533
58540576
58744619
58948545
592.2588
594.6631
5970674
59944707
UL BTEC
6G4.1270
609.0781
61144063
61348125
€16.2178
61B. 6240
6201016
623,4258
625.8311

X
(FT)

-8112235.50
-80549C0a 06
=7987521.56
—T7940:054,06
—-7882544,81
7824947459
=7789525.31
~7TCRR65,.50
=76521G0.81
-7594249.81
-753635%9,69
~7478431.56
—T42044274134)
~-7362674419
=T3045C2.9%
~7246391.75
~T188161e56
~71298C6a25
—-70715848.37
~TI16R44,42
-6954915,81
—-68963C4 .87
-68396734.87
~6T81:094,06
6722282419
-6663491,00
—~6627363444
~-6546907«25
~648T0TELTS

GEMINI GT-5 FREF FLIGHY AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL

Y
(FT)

=167471924,12
=186765509.00
~16782681450
-168¢1723.50
=16819620.25
=168373864 75
~1684R234 .50
-16R872412.25
-16889757.00
~16906970a 25
-16924037.75
~1694(95%, 50
~16957742.50
-16974305,50
-16990G81Ce50
~LI007176.0:0
—170234024 25
=17038482.,00
—1T0B5428.25
-170702364 75
~17086836425
=17102362.00C
=1711i7262.00
-171325323.50
-171476384,00
~17162617.,25
~17171745.00
=171920864,00
~17206635.50

GREENWICH

COOROINATE SYSTEM

4
(FT)

LOTT00906 62
107681493 ,¢62
10792803, 25
10804028475
10815160, 75
10826208.,8U
100832951 . R7
10847978437
10858754425
10865445, 00
10880042.00
10880545, 0
10900958437
10911232.12
10921466458
109331610.87
19416654 G0
1095162475
10661498, 37
1097066475
10980935462
10990538,12
10999749487
11609181,62
11018518475
11027768452
110233403,12
11045954,00
11054926.,75

xpov
(FT/SECY

23813.85
23841.56
23869,04
23896414
23923.14
23945,79
23966,35
24002.86
24028482
24055.1°%
24080.84
26106435
24131.91
24157,23
24182430
26207.02
24255492
24280441
24302.97
24328.,28
24352400
24374478
24398406
24421e21
24444417
24458.18
24489,37
24511.74

Ybov
(FT/SECY

=7640,70
-T5R%,75
-T5264 76
-T7469.27
~T7412.04
=T7354,74
~7319%.26
~-7239.99
~-T182.35
~T12446%9
~T0b6T.06
-700%.28
-6951.57
-6893.76
-68315,.7¢
-6777.83
-6T1%9.71
—-6661455
-6603.,31
-6548,309
~6486478
-6428433
~£371.58

-6313,18 77

-6254.57
-6195,71
-615q.7l
~6078439

~6019.48

D07
{FT/SEC)

475745
472042

| 4683,59

46454609
4609+ 60
457265C
4549,90
44QR, 69
446) 47
4426436
4387412
4349,79
4312452
4275442
42327.99
4200458
4152457
4125637
40BT .99
4NB 2,77
4012475
3975.02
2938444

S 3e3n N

3862, 9%
3R25,2¢
3801.72
376G 47
2711.44

TVILN3IAIINQD

Gl swed

0002L~QTO,-04TE



TVILNIdIINOD

TIME
(SECH
628227
€30.6426
623.048%
6£35.4531
6237.8457
64U«2500
642.6533
£45.G576
64Tab €19
€49,.,8¢€62
652.1182
£84,6¢51
657.0684
65944727
661l.8770
664,20C51
66646104
66B.UBBY
6T1e4121
6T7T3.B184
£T6.203¢
£78a6299
681.03252
683,441 4
68548254
68842402
69U. 6465
£93.0508
695.4541

3

X
(FT)

—64728068.81
~£3690U3Z.05
~630931R.75
-62508G1.19
~-619192C450
=6132TC0U.56
6073454 ,010)
—6ul4133.06
-595476Z2.69
-5895242,.06
—5839644419
577660006
~5717GEeCa25
5657448494
~55977%1.31
~-553997%9.69
=54802006494
—=5360T44,37
—530(8B12.69
-5240861l.19
—518G842.00
—51208U4a. 5N
~506M1609,94
=5J0UUBTULTS
49407067425
~4B84T8,06
~4820257c44%
—4760021.25

GEMINI GT7-5 FREE FLIGHT AND REENTRY RECONSTRUCTION

FARTH CENTERED INERTIAL GREFENWICH

Y
(FT)

-17221048,75
—-172325314,00
=1724944340C
~172632418.25
~17277184.25
-17260875.25
~17304418.00
-17317823.75
=17331087.00
~17344207.25
~17356366450
~17369966450
~173R82652.00
-1736519G.25
-17407602.75
—174194T54.75
—17431602425
—1T7438984,.,(0
—17455376.75
-1746707445C
-17478623425
-17430031.50
~17501290.00
~17512608.25
~17522323.75
~17534147.75
~17544830.75
~17555360.00
=17565739,2%

COORDINATE SYSTFEM

z
(FT)

11063811, 37
11072600487
11081362437
11089905.12
11098374,75
11105673964,25
11115118.75
11123354487
11131498450
11136550.12
11147008.00
11155244,87
11163116462
11170799437
1117838G437
11185650437
11193060, 87
111G7569.87
11207576437
11214711.12
11221749.75
1122869787
112325550412
11242311.51
11248%44,.75
11255516427
11261997.50
11268379,62
11274665, 27

XDOT
(FT/SEC}

24532481
24555461
245TTe53
2453%9,09
24620435
24641442
24662449
24682476
24T03 .66
2472417
24743404
24767497
24TB4 401
24803431
24822452
24841 .19
26860,.21
24871 482
24897 ,4,81
24915.84
24934,19
24951 .90
2496965
26087, 40
25004451
25021485
25038.75
25055.41
25072408

YDor

(FT/SEC)

~-5960.38
-590%.21
~5R42+22
~5783.,07
~5724.16
=5684.64
_5635'4&-
~55646.05

-E486,80

~5427423
~5371.56
5308423
~5248454
=-51RALAQ
"512Q010
~5071.30

=5071.16

—4Q T4 1R
-4831437
~4831.49
~4771e22
-4710e34
—4650,71
=-4590,4}
-4530,33
~4469 485
-46400.56
~-4349,04
~4288,47

007y

_UFT/SEL)

3673418
3625,29
3597,1%
35F8,98
1520496
487,79
444, TN
3406,1R
3267492
32729,71
323,79
A252,97
37214.66
2176417
3127 ,48
2I00.20
INElabl
INATLTR
2904 ,27
2945,76
2906498
2868411
72829,4¢C
276027
2751 4R%
27124 R6
267400
2634484
2556401

TVILNIdIINOD

) woud

O00DL-0TOU-06TE



TVILNIJIEINOD

TIME X
{SECH {FT}
£67,8584 —-469G721.U6
TCU1IUG —4643206.25
TR2.6592 457620025

TU5.0625 —-451880%«25
TUT 4668 —4458356412
TLUFeBT7IL —-43576660.31
T12:2754 —4337341 4156
Tla.6038 —427R696.,75
7161572 —4239541,5%
719440323 ~415T689,28
721.BU96 ~4(1956973,56
72442149 ~403624840G0
T26e6211 —23975464,05
729.0264 —3914671.66
73144326 —3853821.75
733.8252 ~3792285.97
73642305 ~37323G7.59
T3R.63267 -36T1453.,00
Tele 0420 —36105C2.59
T4344663 —=2540954T.03
74548506 -3488561.81
748,1026 ~3431414.47
75046485 ~336677TTe47
753.,0F27 -33057Cha44
75544570 ~32446(7481
75748604 —3183506494
T60.2647 —3122354475
T62.669C ~30611T6447
THb4e1455 -3023551.81

GEMINI GT-% FREE FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL GREENWICH

Y
(FT}

-17575977.25
~17585434,25

-17605781le00
—17615436.00
—1lT7€24944.75
~1T634307.(
-17643223,2%
=17649114.00
—17661202.75
~17669991.25
—-176T8629,25
~17687123425
~176%95467,725
~17703667425
~17711674.25
-17719576.75
~17727335.2%
—17734G42.50
~17742399.00
-17749708.00
~17756419.75
~-17763851.00
—~1777CT1647%
1777743450
-1778400C.75
-17790421450
—17796694.25
-178004T2.75

COORDINATE SYSTEM

4
{FT}

11280860:.25
11286577437
1129294850
11258859.12
11304678437
11310403.75
11316034462
11321397.25
11324926487
11332174,.12
112337435,37
1134259G.75
11347671452
11352€46437
11357528.25
11362288437
113266979.00
11371576.25
11376G76.75
1138048Q.50
11384789.12
113r8738,12
11393102.12
11397125.50
11401053475
11404885.00
11408621.87
11412262450
11414452.75

XDOY
{FT/SET)

25088,26
25103.56
25120429
25136.02
25151.55
2516£457
25181.85
2519%.25%
25205493
25225.29
2523%.71
25283,.,98
25267.74
25281 .53

12529%.02

2530795
25321.11
25334,.15
25346449
25359,03
2537116
25382.42
25394,93

254064647

25417.90
25429.15

'25439,.95

25450482

2545Te43 ...

YDOT
(FT/SEC)

-4227.97
~4171.11
~4106.93
4346412

-3388.26

-3924,49

-38A3,5%

-2804,57
-376543%

-36R2.827
~3621.93

3560463

~349G,442
—3438,48
~3377.16
-3316.,09
-3254,96

TI3193.49 7

-3)322.03
"’307(‘.75

T -3009.720°

-2951.54
~-2886.32

TTTTZA24.90

-276%.14
-2701.28

TTTT=Z639.78

~2578404
2540414

7007
C{FT/SEC)

2EETITY

25Z20a.34

T 247R .84
2429 ,8R8
240087
C23£1.70
2372.41
22B4439
2259,0¢
2206a.14
2166,77
2127451
PrRRLDF
I2NLBLRR

T T2009,.13
18£9,89
1932D,38
TRE(, 78
1851.39
1811.9)
NTT2.13
1735,09
1693,12
T 1eRE,ET
1614.,06

1574421

T T R4 ,35
1494,93

147TNL28

TVILNAQIEINOGD

LL 9¥vg

e
o}

Q00JL-0109~-061



TVILNAAIANOD

TIME
{SEC}

TeT.4E68
TEF.8TL]
T724199¢
17446045
777.0108
TI%.416v
781.8(86
7184.,2149
78606201
TEQ. Uz b4
TS1le4317
753.877°9
7964 U908
79846277
B0l.C430
803.4473
8GH. 8016
BUB.2E4G
Bl0.6E92
8l12.1358
815.,458C
Bl7.8¢€23
B20.2€56
82z.59238
BZ5.0000
BZ2T7e40C53
829.7988
832.2041
83446104

X
{FT)

~2935016.55
—-2B8777¢2a12
-2818477.28
—2757101.78
—2695T28437
256347257 ,5¢
=2571388.62
~-251184G,17?
—2450413.62
-2388G3z425
=2327455.97
—226593%4 4%
-2208317.5%
~21431¢62434
-2U81611.11
-202)067 .48
—1858307.05
~-189€955,25
—1835362.45
—1797528.4"7
—17123281.39
—1650743.55
—-1589117.7U
-1529406.89
~14676T7 5«54
-14050¢4.52
-1344539,06
-1282801.14
-1221027.42

GEMINI GT-% FREE FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED

Y
(FT}

~17808767.50
-17814595,.25%
-17820096.50
-17825633.75
-17831024.00
~178346263.00
~17841326.25
—17TR46260.50
-178510561.59
=17853726.00
~1786C199.2¢%
-17864544,50
—1l70684T7T7425
~17872765.00
—1TBTE660.2F
—-17880404.25
—-178829G68.50
~-17887441.50
-1789CG736.00
-17892685.0L0
—-1789€863.00
~178A9T07.75
-179024G1 .50
—17904868.25
—1790726%9.75
—-17908519.2%
~17911608B.75
-179132558.25
-17915357.75

INFRTIAL

GREENWICH

COORDINATE SYSTEM

z
(FT)

11419245,00
11422600450
11425758462
11428927.00
11432000427
11434976.62
11437842,25
11440628425
114643216487
11445910462
11448407425
11450808,67
11452969.75
11455311,12
11457423412
11459438412
11463178412
11464903475
11465915, 87
11468060412
11469497,00
11470827.25
11472043437
11473194.75
11474248475
11475201425
11476062412
1147682650

XooT
{FT/SECY

75471408
25481 .64
25491443
25501.12
25510454
25819.67
25628,99
25537460
25546441
25554 ,98
25562455
z55701499
25578422
25586,4.46G
25593, 75
25600« 9%
25607.74
25616a06
25621404
25624495
256332450
25639.24
256454013
25650616
25655461
25660456
25665449
25669,98
25676440

YDoOT
{FT/SEC)

2454, 7¢
~2303.,71
—2332491
~-2271.2C
“2209.07
214711
-218%,37
=2027.32
~-19&1.27
-—183£.93%
—1774.69
1716443
~1A50: 67
~-1588,37
~1525.99
-1462,.87
-1471430
-1339.1¢
=1385,77
=1214,43
-1151.98
~-1089,. 70
~122943C
~966.60
-3C4.N1
~841,.80
~T79.1%

“T16.52

2007
{FT/SECH

1415.,51
1375 ,74
1227426
1267.28
1257.2¢
121748
1177.94
L13T7T.76
107,72
1088.0%
In17.97
CTBL 0T
LN G 4R
2gA.14
RERLD2
R18,1C
TT77a96
727471
£C07,71
£73,27
1T 606
ST7a6R
E37«58
A4GRLHF
458,47
417495
ITT. 9T
22T7.82

2578582,

TVILNIdAIINOD

gl 99md

000JL-0T09-041E



TVILNIAIANOD

TIME

{SEC) .

X
(FT)

B37.0156 ~-1159268,62
B39.4219 -10574T4.97
B41:.8272 -1035667.12

844.1572
84546279
849,0332
851.4395
B53.8428
85622471
858.6514
B6041279
BE34,2637
BES5.3184
B67.3711
870.4102
872.4707
87445293
877.582G
879.641¢
881.7C12
B84.753%
886,8125
B889.8565
891.9190
893.977¢
897.0235
B99,0889
9011465
9041924

~975842415
~312366431

'~850563, 77

-788728.87
~726962.52
~665165.03
-603361.87
—~5654(3,71
~484T8T446
-431960Q.02
-379175.91
-301035,.,22
-248B045,23
~195112.00

T-116607.95

-63643.14
-1lUb78.18

6782T+55
120767.07
169CG44.79

252082.16

305017 445
383337.15
436442.81
4893644492
567650, T4

GEMINI GT-5 FREE FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL GREENWICH
. CDORDENATE SYSTEM

Y
(FTH

=17917006: 00
-17918504.25
-17919851.25
-~17921012.25
~17922089.00
=17922984.GC
—-17923728.50G
-17924321.25
=-17924763,00
-17925054.00
-17925158.00

" —17925190.25

—17925072.00
-17924843,50
«~17524303.00
~17923799.50
-17922185.75
~17G22070,75
~17921180.7%
—-17920180.00
~17918492.25
—-17917216.75
-17915127.2%
—17913573.50
-17911911.75
-17909249.25
=17907305.50
-17905258.00
-17902023.25

L
AFT)

11477493.87
11478064462
11478538137
11478904.37
11479193.12
11479376400
11479461487
11479450.75
11479342.75
11479138400
11478%64.,12
11478473.37
1147806225
11477580.75
11476737.75
11476077.87
11475347.50
11474133.37
11473225.62
11472246062
11470664437
11469505.G0
11467670412
11466335450
11464932400
11462724425
11461128,37
11459487.50
11456913.12

x0T

. LFT/SECH

25678432
25682.52
2568616
2568%.77
25693404
25696416
25699.08
25701.77
25704411
25706.47
25707.76
?5709,80C
25711.48
25712.73
25714.11
25714494
25715454
25716442
25716e45
25716457
25716449
25716421
25715.55

T25714.63 7

25713496
25712.38
25710497
25709.78
2570744

YooT 1007

(FTFSECY ~ {FT/SEC)
~653.92 257,35
-591,38 217411
~528.67 17675
~46Te 36 137.45
-403,52 56,27
-340,79 5486
-277.96 15.5%
=215.24 —24. 8D
~152,3% -€5.02
~-89.,72 -105.32
-51,16 -130.13
30687 C~182.87
B4452 ~217.29
138,11 ~251.88
21747 ~302.93
211422 =-337.50
325,26 -372.14
405,17 ~423.11
459,06 -458408
592,77 ) -543,96
64654 ~578452
T26.28 “629. 69
780434 —BE4,45
834,21 -69%9.09
914.07 ~750.56
968,08 7 T 7T =TB5,05
1022.11 -B19,67
1101,90 ~870.74

TVILNIQIANOD

6), 9884

0000L-0T09-05TE



TVILNIdIEINOD

TIME
{SEC)

G belELS
SLbBa3145
Glie3023
S13.4248
915.4727
GlR:.519¢%
GetleSBZU
9L 2.0&L6
G254 6FG5
9zTe 700
SLz9.8U6¢
Q2243594
GR4 4 QU 32
Gipa TR
S4( 610195
G4ZeMEL]
G4 b, [ 4NE
94741924
94942529
G5le3145
G54, 3643
GEba4228
LR LBL4
GEls5245
Q345 €4y
Q6 621G
GEBHGE3
TUe 7549
973.8L57

X
(FY}

5206T0e53
ATZ610 .91
T5134F,33
80495L.63
8BT5T73.56
93565672
9aRR42,11
104172147
112CGz3a45
1172935.05
1225814.u2
13:4102.728
1356T1c a4t
1409535, 62
1487828.57
15407C5,47
15935521.77
L6TL78R. 06
172457772
177740%.87
1855537.73
1508285481
196UG%600
20234836, 77
2091 5€3 44
2169528447
222231934
22T494E5,09
2352906416

GEMINI GT-£

EARTH CENTERED

Y
(FT)

~17RG9695,00
—-1TRS 7258, 7%
—-1789344G,50
—178G(C733.75
—1788792T,.0C
=17RBASHT. 57
~17RBO44S (¢
—17877236.75
-17872281.5C
~-1T7RELTI4,25
~17R65197.50
-]1TR596H6TazT
-17855813.5u
-17851832,25
—17845725.50
—17841462.U0
-1T7R3ATU9L.5ir
—1 7820409,
—-178257hR2.50
—~17821000G.59
~17813751.50
-178URTLR.CS
~1TBU35T650
=17795TF T, TS
-17790355.75
~17782132.25
=177T6424.50
-17770621.75
~17761819.0¢C

z
(FT)

11455GR1.25
11453218059
11450236462
11448155462
11446018450
1144279Ra25
11440278487
11437982.62
11434302475
11431726487
11429081.C0
11425031.87
11422222425
114193229.,25
1141490G.37
11411834.87
11408691475
114603601487
114¢581e¢2
11257186437
11392032.25
113R8462.87
11384822,75
L1379317.54
11275497.87
11369717.12
11365712450
11261647475
11355492.37

FREE FLIGHT AND REENTRY RECONSTRUCTION

INERTIAL GPREENWICH
COORDINATE SYSTEM

xooT
(FT/SECY

25705.568
25702.46
25700423
25697.88
2569%.42
2569130
2568R,19
25685.109
25680421
25675.64
25672488
25665497
25662400
2565R,58
25651.74%
25646.74
25641.90
25534429
25528451
25823435
25614422
25608.18
2560172
25592.17
558G e 44
25575408
Z5567.66
25560419
25548.73

YDot

(FT/SECY

1155.3R
1209479
1289, 86
1343,.68
1397, 46
1477418
1521452
1585, 30

1665.36

1719.40
17732436
1852.25
1906487
1960495
2041.14
2095.10
2149,11
222G,00
Z2R3,02
2336491

2416475

2470487
2524,58
2654452
2658419
2737.98
2791480
2845475
2925410

1007

CLFT/SEC)

~GLR,5¢

~0LD427

-9%91.57
~10€0,74
~1112.01
~1V46,7C
-1232.72
-1301,.9¢
—1383,132
~12RR,.,072
-1422 6%
-1473.95
-15n8.74
~1543 .44
—15G4 .56
~1629.67
—Y664,208
=1T15.63
-1750.51
-1R?6,35
-1870.9%
~1G22a43

TTTTTTEYERTLY

L.

-1661.99
—2043.31

TVILNAdIINOD

0g @8rg

0000L~0109-0GTE



TVILNIAIdNOD

TIME
{SEC)H

975.8662
9T 769277
9BU.9756
983,0401
385.0785
98841465
550.2110
99242695
995,.3174
957.3809
999.5606
10061 +.8594
1004,1582
16G6.4570
1608.7549
101241641
1014.4629
1016, 7627
1019.0635
1021.3623
1023.6582
1025.9580
1028.2559

1020.55847

1032.8535
1035.1524
1038.5606
104048604
1043.15952

X
{FT}

2405617434
2458187.%3
2535987.22
25886€3.03

2641171.06

271887719
2771486.91
2823327433
2901528.28
2954039.09
3009482.25
3067927425
3126341469
318472484
3243050.91
3329522453
338778&447
3446027.62
3504274456
3562421.81
35620453447
3678541,00
3736534481
FT9L5CT.31
3852432419
391¢306.,06
3996006459
4053764419
4111436434

GEMIN]I GT-5 FREE FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL GREENWICH

Y
(FT})

-17755727.25
-17749539.25
=17T40174.75
~17733694,50

~17727122e2%

=-17717188.75
~1771C323.5U
—17703367.50
-17692867.50
—-17685622.C0
~17677849.C0
~17669518.C0
-17661050.75
—17652447.5C
-17643712425
=17630504.CC
~17621430.50
=-17612219.00
—-17602869.75
~-175893395.00
~17583799.25
-17574054.00
-17564184.50
~17554178.75
-17544041.2%
-17533773.75
~17518313.25
-17507721.00
~1T4970064.C0

COORDINATE SYSTEM

3
(FT}

1135140425
11346926462
11340408.62
11335904.75

11331342.12

11324455,¢62
11219702412
11314890487
11307636475
11302637.00
11297278.12
112915394672
11285712.50
11279797.25%
11273796, 25
11264730487
11258509.12
11252196475
11245793.25
11239307437

11232741487

11226077.37
11219330, 62
11212493,37
1120556900
11198557.62
11188003.25
11180773.62

11173460462

X0oT
{FT/SEC!

25540495
25522445
2552C.03

?25511.21
25507.29
25488 ,46
2547L,78
2546R.75
25453418
25442429
25430429
25417.34
25403,74
25350, U8
25375.68
25353.02
25337.10

2537204377

25302.26
25285.33
25267414
25248405
25228450
25208.07
25187.07
25163.67

25127.08

25101.15

25074.12

YyDot znoT
(FT/SEC! {FT/SEC)
2979412 -2078,00
IN32.86 ~2112.8¢
3112.08 ' ~2164,19
3165480 —2199,04
32169,53 -2233.77
1298467 T SP7ES.1E
3352436 ~?319487
3405454 —2266 .47
3484452 T -2405,7%
1537,99 26401 ,190
3594, 20 —2476,9¢
2553, 8B4 ~2E)5,.EQ
3712486 —P584,04
3771.93 -2592,30
'3830.99 -2630.77
3917470 ~2EBTe 45
3976.2" “2725.59
BT —2763,90
4092.57 —-72802.42
4150455 ~2R40 441
L7208.48 ~Z878.84
4266427 ~2916.932
4323,.89 -2955,27
T4381.34% —2983,1%
463R,28 ~3n3) .16
44944 A0 -3N6B. 76
457T,90 T T =3Y26,79 7
4633.48 ~2162.37
4688.75 -3199,97

TVILNIAIEINOD

g oded

SOOXL-0TO. - 04 TE

0



TVILNIQIINOD

TIME
{SEC}

1065,4580
1047 .7565
1G50.0E857
L052.3545
1054.6533
105646522
1055.2456
106246543
1064.9522
1067.2510
1UE9,5508
1UT71.8447
1674413097
lo76.425¢4
1078,7£95
1081.0225
1083,3164
1085.E08%
10890049
1U091.2969
1093.5899
1095.8828
1098.1748
110044668
1102.7529
11G5. 0420
1107.3301
110%.6211
1113.0137

X
{FT1

4169045431
4226588456
4284062.06
4341465412
439879C4B7
445602765
4513152.u6
459766745
4654582462
4T11422.31
4768182412
482468840
488110C2.44
4937421 .R1
4392564425
SU49547.,69
5105412.75
516179506
5243272469
5298524427
5353616425
5408515444
5463188462
5517648.12
5571742469
562566844
56793ZCe81
S5T32779.87
5811436431

GEMINI GT-5 FREE FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL GREENWICH

Y
(FT)

~1748£164.00
~17475195.50
-17464101.00
~17452882.25
=1744153G.75
=17430074.75
—-17418468.25
—17401115.5G
—17389239.75
=17377242.75
~17365126.00
~-17352927.75
=-17340613,.25
—JT32818B5,01
~1731%661.00
~1730G3038.54
-17290G30%.00
=172775% .00
—17258320,00
-17245268.25
~17232121.75
—-1721R888B.75
=-17205578,.,25
~17192188R45%
—17178757.5G
—~17165238,L0
~17151657.C0
=~17137935.00C
~17117655.75

COORDINATE SYSIEM

4
{FTY

11166661.00
11158574425
11151000.75
11143341.62
11135596450
11127765,37
111158B55.62
11107972,62
11099848450
11091636.G0
114A3335.25
L1u74971.12
11666519450
11057980.62
1104936575
11040671675
11031891437

110950
11823038.51

11009766412
1100071 1. 87
10991574, 87
10982359, 87
10973071.25
10963706412
1095428%.25
103944785462
10935212.12
10925553,50
1091111975

xonTv YDOT D07

(FY/SECH (FT/SECY (FT/SEC}
25046417 GTLILRR ~3237.R83
.25016,.98 L 5T798,.81 ~3275.67
24986,33 485340 -3313,.218
24953.94 4907410 -3350,31
24919.98 4960483 «33RT492
2488L,65 ' 5013.90 “FETE L7
24848412 5066 ,39 -2467,.16
24789.97 5142482 -36817,08
24747.56 593,72 ~3883,97
24703.50 5243,8%7 ~35G0,497
24657493 5293.24 -2627.73
24608,18 53472 ,58 7T TSR €EL B8
24557.27 53R9,.84 3700, 9%
24502477 5436.62 ~3727,3R

T 24445,59 5482,.52 “ETTI.EE
24384,94 5577428 -3809.60
24321459 5571406 ~3845 .69
24283 .48 T TR E Ag —3gri 13
24145,.46 5674489 -3G623,05
24067436 5714498 ~3GET .76
23985.54 5752.73 7 T T —400T .81
23899.24 5789.49 -4025.,R87
23R08477 5825,31 ~4069,47
23712.80 EREE.TE SGT(7. 63
23611428 581,07 —4135,R7
23504469 5921.22 -4168,01

T 23392.,850° 7 77 TTESEG,a0 ~4200.11
23275.95 5976,86 -4231467
23093476 6013455 -4277e34

TVILNAQIANOD

sifed

23 ]
OO0~ 010U~ 0% 7L



TVILINAAIANOD

GEMINI GT-5 FREE FLIGHT AND REENTRY RECONSTRUCTION'

EARTH CENTERED INERTIAL GREENWICH

COORDINATE SYSTEM

TIME X
CASECH {FY)
1115.3037 5864174,12
111745938 5916607450

XpoT ©wpor

1119.8848  5968742.56

1122.1777 6020585.19
1124.4707 6072073.56

1126.7647  6123212.44

1129.0596 6173988481
113143574 £224425,62
1133, 6485 6274316419
1137.0459 6347439.75
1139.3311 6396022,31
114146167 6444100.59
1143.9004 6491634475
1146.1826 6538573.94
1148.4649 '6584925,31
11507442 663060U8.44
1153.0283 6675754469
1155.3164 6720312,75%
1157.6055 6764198437
1160.9961 6827865.81
116342861 6866922,81
116545752 6911159,00

1167.8643 6951562.31
1170.1455 6960974431
11724307 7029572.94
1174.7178 7C67291.94
1177.0059 7104081.19
1179.2949 7139902469
1181.5860 T174729.69

Y 7 . S
(FT} (FY) {FTISECE A ETESECY.
~17103858,75 109G1289.87 22964466 6035,97 ~4307.48
_ -17090013.25  10891392.75 22827.91 6055.95 -4336,23
~17076118.50 10881426.37 22684468 607400 . o A38e 1T
-17062173.75 108713287.50 22534.12 . 6089.08 " Lo w382 403
-17048B196.75 10861286. 87 2237T%.65 6107.10" T —A4 18,05
-17034187.2% T 108%11727.12 22210.30 6112.05 —4Lhh 16
-17020150.25 10840894450 22040480 6121.04% ~44£G,16
=17006076.75 10830597.37 2186702 6128441 -4492,19
~16992036.00 10820278.00 21677447 6128481 ~4515.,36
-16971232.50 10804887437 21368454 6117.69 4544, T2
~16957267,.00 10794482.75 21151.57 6104493 k58] 454
-16942333,75 10784041.12 20927.27 6089,.68 457717
-16929446.00 10773570462 20693,01 6070428 -4590,65
-16915622.00 10763082.00 20441452 6044427 ~460 0. 84
-16901862.50 10752572, 75 20177.%% EG13e01 ~AE0B e B9
-16888193.75 107420561450 19207.32 59804 36 4614, 28
-16874576.75 10731518.25 19622415 942,39 mh£1Te26
" ~16861029.00 10720952450 19325.72 BE8GT, 14 “4618,21
~16847577.50 10710382475 19018403 5853, N4 ~4616482
-16827865,00 10694743.12 18536,97 5774654 -4608,43
~16814710.50 10684202450 16{93.4%0 E7i4.06 ~&587 .32
-16801706.75 10673695,75 17835447 564 T¢43 ~45R2,87
-16788861,50 10663224475 17465,75 E575.71 ~4585 489
S =16776231437 10657833, 87 i7087.24 B4GT a3 ALY PN-)
-16763765.87 106424824327 16694479 541253 -6515,82
~16751493,12 10632191.75 16289.19 5319.58 ~4482.89
-16739438,37 10621980.25 TU15R668.08 T 571743 444300
-16727623.87 10611B65,50 15429.87 5105415 ~4394438
-16716071.87 10601871.12 14981.97 4979,41 ~4330.47

TVILNAQIINOD

£g oued
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TVILNAQIEINOD

TIME
{SEC)

11R4e9E1LE
1i8TaZ274%
1189+ 5F 74
1191.8¢13
1194,1464
1196443595
1198,7305
12C1eG244
12CG3.3154
1zt5.6074
1l209.0U59
lelL.2G8B8
1213.5528
121548887
1218.184¢
122G.4795
1222.7754
1225.0703

L 122T7Te3662

122946642
1231.9¢822
1235,3457
1237.6277
13549287
le42.2178
1244,5069
124647945
124%.C840
1251.3731

X
(FT)

T224660.T75
7254723463
TZBTO:Bau6
T218L19.97
734697259
T3740T7CGe25
TaL1l7C4 .69
Taz7505.12
1452208, 44
T4T758B6T4R7
750905€6.00
753.2032.0G0
7550389437
T56G€4 T 62
753798775
T&E0E432.50
7622031444
TE&3T7799,12
1652782431
T666GG1 03
7680458412
7699130437
T71092C.19
7722080450
T72256325419
7742618419
T752050a5G
TI6UF644T5
TTE3384,81

GEMINI GT-5 FREE FLIGHT AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL

Y
{FT1

—16699500.00
—15688695.87
166762206400
—16668079.62
-16658297.62
~16648826462
-16639671.87
—-16630835.25
—16622344,37
—16614177.62
-16602633.75
—-15595205. 1t
~16588046,4,50
—-16581142.12
~16574485.75
-16568068.12
-16561872.87
—16555895,5¢C
-16550118.25
-16544540,50
-16539155.75
~-16521499.5¢0
—-16526525.7¢
—16521693427
-1651£992. 75
-16E812412.€72
—16547947.G0
-16503590.62
-16495342,12

GREENWICH

COORDINATE SYSTEM

z
(FT)

10587346487
1057774%.75
10568348, 87
10556182437
10550224.87
106541774412
10533530.75
10525554487
10517828427
10510316425
10499558, 75
10492526475
104857024 87
10479055437
104725994 50
10466334475
10460252487
10454357,75
10448643437
104433119,50
10437796450
1042031062
10425527.50
104206955275
10416586427
10412404,25
16408401.25
1404563487
10400882487

xnoT

C{FY/SECY

14204 442
13636430
13263,73
12889.556
12417.89
11946,.39
1147939
11014459
10555 .43
10054485
436,54
" 9DURL56
8591414
81858,10
775128
7412450
7046432
6695400
6357416
6G3N.83
5720 .64
5283 ,89
5003.96
4T3R, 72
4482 ,15
4239,17
4005,55
3783.00
3573474

YDOT 2007
(FT/SECH (FT/SECY
478,68 —622645%
4647400 6166 ,35
4495,63% T ~4052,39
434548 ~3928,50
4206,97 ~38032,84
4056445 TTTLREER LT
3925,43 —3532,47
2778430 -2421441
3623,36 ~3323,7Y
3493,02 ~3278.68
33004561 —3103,97
3178,96 TLENDELBT
30624320 -2637428
2952.27 -2RE3,54
784619 -2770.30
2T46,69 ~2689,27
2650.16 ~26LR LB
T2589,02 Z2878.72
2473466 —2469 ,2¢
2389,33 ~2366477
T2309J40 T T TSR ETR .04
2202.82 -2123.78
2137435 ~2039,9¢
2091,20 -1981784
2725481 —18€6,6%
1975498 -1787.32
1927.32 -17ii.e%
187898 -1641.14
1832.97 ~1575.05
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TVILNIAIEANOD

GEMINI GT-5 FREE FLIGHT_AND REENTRY RECONSTRUCTION

EARTH CENTERED INERTIAL GREENWICH

COORDINATE SYSTEM

TIME X Y z XDOT ¥DOT oar

{SEC) (FT {FT3 iFTE ET/SECY LET/SEC) LFI/SEC)
1253.6611 7777337.25 -16495198,00 10397348475 3377446 1789439 ~1514.13
125509522 7784862.,00  =16491146.00 10393947425 3191.48 1747491 -1455,32
12593428 7795254412 ~16485317487 10389152.00 293843 1689.86 T -1373.20
126156348 T8018069.00 -15481487,.50 103886064.37 2781.36 1652.54 ~1321.01
1263.9248 7808008475 ~16477745,37 10383096415 2633,15 1615465 ~1270.80
1266.2119 7813871.81 -16474090,75 10380245.12 2493,92 1580.21 -1222.7¢
1268.,5000 7819429,19 -16470513,87 16377500.12 2363.73 1546430 ~1176469
127047871 T8246%4.44 -16467015.,75 - 10374859,.87 2240459 1512.75 -1132.08
129306752 7829687.81 -16463551,50 10372314, 75 T 214%.05 1580031 TEIPES .16
1275.2%49 7834285.2% ~16460338,75 10369944, 87 208,32 1456453 1949,67
127844854  7840503,37 -16455775. 75 10366680425 1879468 1409.88 =096, B
1280.6416 7844465.556 “16482763.12 10364566412 1795435 1384.45 ~964,08
1282.7969 7848250.81 -16449805.00 1036252175 1717.20 1360455 -933,01
128449522 T7851873,62 ~16446898,50 10360543425 1644463 1336457 -802,9°
1288.1436 1856968475 «1 6442685, 87 10357725487 1548439 L iB0%.39 0 T T eBA2a55
129043037 7860250.06 -15£439895,87 10355891412 1489,55 L D 12T Delh ~B36425
1292.4590 7863402, 50 ~16437161.00 10354115412 1435468 111258.0 2811481

TVILANIAIENOD
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TVILNIdIINOD

TIME
FROM LIFTOFF
(SECONDS Y

6856R6,172
685688,78¢9
6856904 7RI
6B85698,031
685700664
6857034289
&£85705,281)
EBET0T7.9)4
685712, 531
6BET154.156
685717156
685719.781
685TZ2.398
6857244836
685727242
685T729.648
6857324055
85734461
6857264867
685T73G,1:2°%
6B85T4aCT0
685T464,477
6857684023
&6B5T724R98
6857844852
G6BSTRTL648
£B5T79240%5%
685TG4, 461

INERTIAL VELS
MAGNI TUCE

(FT/SECY

2513245
2513347
2513445
2513743
25138a.¢
25139.6
2514C.¢8
251416
2514345
2514446
2514542
25146,5
25147.8
25148,5
25149,6
2515046
251517
25152,9
2515340
2515540
251572
25158,¢
2516844
25170U,.8
2517644
25178.9
25180,
25LBle%

RELAYEVE VEL.
MAGNTITUDE

(FT/SECH

2380647
23807.9
2380847
23811.5
23812.8
23813.8
2381l4.9
23815:9
2381l7.8
2381R.9
23819,.5
2382048
23822.1
2382249
23823.9
23825.C
22826.1
238272
23828.4
2382%.4
Z3B3La7
23833.0
23843,0
23B45,5
23851.1
23853.7
23R54.8
238562

INERTIAL FLT,
PATH ANGLE
{DEGREES)

Te5C0
Te520
7526
7.590
T« 609
Teb28
Ta 642
Teb61
Ta 682
7710
TaT723
7,740
Te757
T.772
7,787
7802
TeR16
7.830
T« 844
T«887
TeBB4
T+ 897
8.001
B.021
8067
8,084
R.082
8.0%9

INERTTAL
HEADING ANGLF
(DEGREES)

61.576
61.622
£1.658
61788
61e83&
61.R84
614920
61968
62.054
624133
624141
620120
624239
624286
62332
624379
624425
62,472
624519
62,563
béefb1
62.709
63,148
63,249
634504
63,608
63,660
63.7T13

At FITUDE
(FEET!}

B5RA3%.5
BETTE6.T
AET7100.2
A545651.5
AS3755.0
852853.7
BS52166a42
B51255.7
B4GELT L2
848720.5
348017.2
B847085,2
R46151a2
R4527742
844411 .7
843542.0
B4266842
B41791.0
R40G0%.2
B&4nDed.n
R3RZ45,0
837348,5
829137,2
R27236a.2
R22508.2
B205R245
219612.0
818637,5

GENDEYIC LAT,

{DEGREESH

16.915
16.398
17,061
17,289
17.372
174454
17.517
17.59%
176743
17.825
17.887
17.969
18,050
18.12°%
18,200
18.274
18.34R
18,422
182496
18566
184717
18,791
19444
19,591
19,948
20.090
20,152
200233

!

' GEODETIC LONG.

(DFGREESY

-152.428
~152.280
-152:167
-151.756
~151.606
~151.457
-1514343
-151.193
-150.929
-150.779
«1504 5665
~1504,515
~-150,364
-150.224
-15%.086
-149.948
-149,809
-149,670
~149,532
-149.401

=140 _11E
15%Fer x>

-148.976
-147.721
~147.435
=146,733
-146.450
~146+308
-1l464165

TVILNIAIANOD
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TVILNIAIINOD

TIME

FROM LIFTOFRF

( SECONDS)

6857964867
685769,272
685801 .6BL
685803,156
6858064477
EB5BOB.BRA
685811.281
68581346R7
6858164094
6858184492
6858204851
685823,2F9
685825.,65%
685828,.,02%
€8583(0. 430
685832.83¢
685835,0R¢&
6858374633
6858404029
685842.445
685844 4852
685847.258
685849,564
685851,.141
685854,461
6B5B8E6.RET
685859.273
685861.680

INERYIAL VEL.
MAGNITUDE
(FY/SECH

251824
2518347
251834.8
2518547

‘3:!97 L}
BRI ey

25188,5
251R9,9
25190.9
25192.1
2519346
2519446
25195, 8
2519742
2519843
25199.7
2520049
2520244
25203.5
2520447
252064C
2529744
25208.4
25209.%
2521047
25212.5
25213.9
25215.2
2521644

RELATIVE VEL,
MAGNT TUDE
(FT/SEC)

Z3R5T.2
2385846
23859.7
2386046
2386244
23863, 4
2386448
23B65.9
2386741
2386846
23869,.7
23870.9
23872.3
23873.4
238748
Z3876e1
2387745
23878.7
23B80.0
23881,3
238R2.6
238R832.8
23885,.3
2388640
238R7.9
232889,.3
23890.7
23891,8

INERTIAL FLT,
PATH ANGLE
(DEGREES)Y

4107
fa.1l4
B:121
8,125
8.1324
8.140
Ra 146
84152
Rel57
Bsl62
Re 167
Bel71
Bal75
B.172
RelE3
BelRd
8.189
84102
Be165
84198
Ry 200
Be202
Ra 203
84204
Be 205
R.2C6
8,207
84207

INERTIAL

HEADING ANGLE
(DEGREES?}

632765
634818
63,871
63.904
63,977
644031
64 0R6E
644132
640194
644249
644304
644359
b4etla
G4e 468
b4eb24
54e 580
644633
644693
644750
544837
b4 e REL
640922
b4 eITG
65,015
654095
s5.154
654213
654271

ALTITUDE
{FEET)

85176595
B816678.2
A15693.2

81508642
R13715.0

Bil2iilbaV

B12719.7
8)1719.5
B10T16.0
B09TN8,7
80B6Q7.5
BO768T7.7
RO6669.0
B8055646.2
RL4652.7
R(}13622.2
aR258340
80161545
RGOS1245
TS2467.0
T798417.5
727365.0
7963087
79524942
7945960
793123.7
TS2053,7
T60980,0
TEO9N2,5

GEODETIC LAT.

(DEGREFS}

20304
204,374
2N 445

204489
20586

&ls 2T

204656
204726
Pn.797
2Ne REE
204936
21,006
21.075
21e144
214212
21.281
214350
21.414
21.487
21.556
214624
21692
21.761
214629
21.871
21.964
224032
22.099
22.167

GEODETIC LONG.

{DEGREES)

~31464023
-14549R0
~145.737
-1454,650
_1“5=‘52
-1454309
-145,166
-145.022
-144.879
~1444 735
-1444,592
~1444%48
~14%,306
144,164
=146,019

-143.874

-143.739
~143,585
-143,440
-14342%4
~1434149
~143.003

A A ] -
-147.857

=142.767
=142,565
~142.419
-142,272
-142,126

TVILNAQIINOD
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TVILNIAIANOD

TIME
FROM LIFTOFF
(SECONDS)

5858 4.078
6858664484
EB5BER.875
68587T1e2F1
6B5873,6837
68587 6.0RE
6858784492
6B58E8ULB9F
685883.148
685RRB5 4695
6858884023
685850.430
68585 2.836
bBOBGS . 242
6BOAG T4 4R
6B5895,125
685302,445
6859044852
685607258
LABEGNI6EL
685912.07C
685914,469
£85916.967
685919,26¢
EB85G21.672
685924.078
6859C 484
685928,.8R3

INERTIAL VFEL.
MAGNITUDE
{FT/SECY

eD227a2
78522R.5
2522348
25231.7¢
2523245
252324541
25235.2
2523647
25237.7
25239,°%
252449
2524242
2524349
2524542
2524647
2524841
2524545
252509
2525243
25283,7
252554

RELATIVE VEL.
MAGNITUDE
(FT/SECH
23893,4
23R94, 5
23R°5,49
23R°T. 4
22ROEL G
2350042
23901,.4
23G0L2.8
23004.2
22905.6
23906.9
2390843
23619.¢@
27911.1
2361246
23913.6
23G1l%.5
2291é.8
23G1R.3
2391%.9
23021.3
2382248
2392442
2392546
23927.0
23Q2R.5
23830.0
2393186

INERTIAL FLT.
PATH ANGLE
(DEGREES)

B.207
Re 207
Ba 206
Be2D5
8a204
R.203
Bs201
Re 2010
.18
Ra195
8,193
g.190
Ry 188
BalR3
f.179
8,177
Rg171
2,166
Rsl&l
Aalb5%
Fel®l
Be145
RaléD
Rel323
Bal27
Re 120
8.113
Re L6

HFADING
{NFGRFFSY

INFRT AL

65320

654200

554449
65,509
6£5456%
65,629
654690
55 . 750
554407
604872
65,231
65,992
bEWL5E
6-.118
654187
664218
664305
£6436R8
&F 4432
B6e495
664559
66622
664687
664751
664816
654881
56,546
674011

ANGLE

ALTITUDE
{FFET)

7rA221.5
127717,0
TEE654L L0
TEE5R2,5
TR44LEL LT
783363,0
7822£5,0
TEYL159.0
76011245
77R940,5
7TTR59,0
776728,7
7T563 440
7744R5,5
773354.7
772658,0
171085,7
767943 ,7
TERTORLT
767648.7
76649840
TE5343,0
764189.5
7630270
TE1R61.S
TENES3 NN
TE0530,2
TER344, 5

GFADETIC LAT,
{DEGREESY

274234
22.200
224368
72834
22.501
22.567
224”34
?2.70C
726 7TR?
224931
272.895
224961
?3.72¢8
23191
234157
23,196
23,28¢
23,351
234415
23.480
23.544
23,608
23.5671
234735
?3.79%
234862
73,925
Z3.588

GEODETT( TONG.
{NFGRFFESY

-141. 979
-141.832
~141.586
-141.53R
-1414391
~141.243
-141.095
-14%.947
~140,AN09
-14N. 4652
-14N0.504
-140,353
-14N0a210
-142,061
-1133,912
-139.820
-139,613
-139%. 464
~129,314
-139.164
-133,013
-138.,863
-13R8.,713
-13R.563
~12R, 412
-128.261
~138,109
~137.958

TVILNAAIEINOD

06 288d
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TVILNIAIEINOD

TIME
FROM LIFYOFF
(SECONDS)

685931.141
LB5G23,6R7
€8593640LPA
£85934,4°7
£8594U.N2(
68594353.227
LBEG945,6270
£85947 .00 %
EBEQR L 4a(
GRLG5 L. 85¢
685958, 747
EBL9LTe0lr
[71:2- 0T S ARNS L2
EB5962.4601
EB5GC4 A2
6850ET425P
£B5GLG L 6L
£85972,07(
6R5EGT4 .46 C
6B859T6.4875%
eB5379,12%
68598L.AT2
6B5T9R4,1)78
£E8EGRALLB4
£8598R, 793
EBEGILa a8y
685983 ,£17
6BESSELIEE

ENFRTI AL VEL.
MAGNTITUDF
(FY/SEC)

FE25bWE
2E2FR.L
£E2F,4
2826140
25262,
25267,
25265,
25240,
2E26R,
287245,
5271
25272,
15274
TEITH

ERS IRNTIREN BV BN |

MmN

v

-

RELATIVE VflL.
MAGNITUDE
(FT/SEC)

27037, 8
QXQTL'A
23935,7
21937,4
21938, 7
23040, 4
"36s1,7
23642, A
27CLL P
22966, 3
233647, 8
22949,5
23851,
2RGED L
23C5% R
23455, 6
23957.2
21058,¢
23640, 3
ZI961.¢6
2396344
23965,.6
23964,
23068, 2
23969,¢
23071.1
23972,8
23074,3

INERTIAL FiTa
PATH ANGLE
{DEGRFEFS)

Ra1C9
R, el
Qe:jR2
BaNT5
3,068
&, NR3
fa041R
S, 083
Fan2n
BaJ20
Ra019
Te3GG
TSP
Te?TT
TaCtE
Ta0E5
T-962
TeQ31
Te310
TR 7
T4 RO%
TaBRY
TeRER
TeR54
Te 84D
T RBP4
Ta Rl
Te798R

INFRYTAL

HEADING ANGLE
{DEGREFS

ET.UT2
672142
AT4279
6TL275
6 T340
6T oaNh
6Te473
ETe515
6T 607
ET R TE
ETaT43
6T <812
674880
£7a0409
ARaT17
L8086
AR.THA
6B.225
£R,705
6Re3ES
f34431
6R L5057
684576
£B.64T
tR.TIR
£3.790
6£24R59
68,933

ALTITUDE
{FEET)

757240.00
755087.2
TE4RULLR
TE3621.7
152457.0
751260, 0
TEGNRA LS
749329,72
7676537
746643,2
T45229.7
T44%1245
762793.0
T41569,2
7407350,
7297129.5
737RATLT
72665245
735413,5
724172,0
723005, 5
721€82.7
730431.5
T2R1T75.5
72791841
TPEERLLT
725432,5
T24130.2

GFODETIC LAT.
[DEGREESY

244047
26114
244176
24.228
2644299
2443561
264422
244460
244546
24,607
24,669
24,730
P4,79)
744851
244911
24,977
75,022
25.092
75,152
254211
254267
254330
254389
25,448
25.507
25.56%
25.622
25.682

GEODETIC LONG.
{DEGREES)

-137.816
~117,4585
-127,503
-127,351
—-127,204
~137,051
~136.899
-136,.,805
-136.593
-1364440
-13602R7
-136.133
=-135,979
-135.825
125,672
~-135.518
-135.363
-135,209
~135.054
-134,R99
1342754
-1%4,589
~136.434
-134.278
-134.122
~-133.966
-133.81%
~133.655
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TVILNIdIINOD

TIME

FROM LIFTOFF

{ SECONDS)

685958.414
6BE0I0.A20
6£86003.227
6860654633
68E0€8,039
686010445
6B6012.83¢
686G17.648
6860G201,0955
686C22.461
686024, 8567
6860274117
6860294664
6860324062
686U34446G
6860264875
6860394281
686041 4 68BL
6B6043,1%56
EBOUALaGRY
6B6(4R, 882
686051.211
686053.617
686056023
6860584430
68600, P20
686063227
6860654,633

INERTTAL VEL.
MAGNI TUDFE

(FT/SEC)

2575844
25300.2
25301.¢
2530344
2530447
2530645
25308.1
25311.2
25312.7
253L4e%
2531640
2531745
2521%.2
25320,9
2532244
2537349
2532548
2532741
2537281
2532048
2523247
25333, 7
25335,3
25337 eli
2533848
25140, 2
78343, 6
7534347

RELATIVE VEL.
MAGNT TUDE
(FT/SEC)

2397549
2397745
23979,0
23980.8
23982.1
23984,0
23985.6
2303R,. R
2299043
23992.1
2299348
2389543
23997,0
23998.7
240004 2
2400148
24003.8
2400542
24006672
245008.7
240104
2401149
2401346
2401%a3
2601742
Z4CL1RLT
2402Ne3
240222

INERTIAL FLT.
PATH ANGLE
(DEGREES)

Ta783
T 768
7753
TaT37
TaT21
T« 705
Te 689
T. 656
T« 638
Teb21
Tab03
7.587
Te567
74549
Te531
Te512
Tat:72
TetT3
Te b€l
Ta424
Te414
T.394
T.373
T.352
T«331
T«310
Te ?RB
Te267

TNERTTAL
HEADTING ANGLE
({DEGREES)

69.003
69.075
694148
69.220
59,293
69,367
694440
69,587
694662
59.737
69,811
69.881
£9.960
70.G35
70,111
70,187
70,263
70.339
704386
70,492
70.569
704643
70.721
704799
70.876
70,954
71.032
Tl.iln

ALTTITUDE
(FEET)

722899.2
7216245
TZN365.0
719065, 2
717780.5
T16693.2
T15209,.5
T12618.7
T11219.0
T10016.2
708711.0
TOT486 40
T06C97«2
TR4T83,.5
703464540
70214540
700823.0
£99497.0
5986805
£QRB4L0.T
695505 5
59421042
402868,2
651523,0
69017545
688R3145
6RT&TBLO
686121.2

GEOOFTIC LAT,

(DEGREES!}

25, T3R8
254796
254854
25,911
254968
264026
264082
264196
264252
26308
264364
264416
25.4TF
264531
2H«5R6
264641
264696
264750
264784

274231
274284

GECDETIC LONG.
(DEGREES)

-133.503
-133,.346
-133,]R9
-133.032
~132.874
-132.717
’132'560
-132.244
-132.086
-131.927
-131.769
-131.620
-131.452
-131.293
-131.133
-130.974
-130.814
~130.65%
-130.5%6
~13N.174
-130.019
-129.858
=129. 697
-129.536
-129,375%
-129.214
-129.052
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TVILNAQIEINOD

TIML
FROM LIFTOFF
{SECCONDS)

686068.039
6860TU 445
6860724R52
EB&LTS . LU
6BEUT T, 64B
68606U.055
6BECER44¢E1]
686UEB4BET
EBEQRT L2753
686CEBG.6T2
6BE09L W1 4R
68609444 S
bBEUSHLBTH
686059281
6BE1CL. 6RT
&86IE4LUTE
6861064422
£8611:8.812
686111.21°9
686113.62%
686116,031
6861184430
£B6120.83¢&
686123.094
6861254641
£86128.0417
686130.452
686132.85%

INERTTAL VFL.
MAGNI TUGE
(FT/SEC)H

2534544
25347.(
25348,0
25350.7
2535242
25353,.¢8
2535507
253571
25358,¢
2836045
25361.5
25363.7
2E3BR &
2536743
25369 ¢
25370.6
253722
2537441
25375.¢
25377.F
2537%.2
25381 .0
2563R2.5
2538442
25386a1
25388.0
25283.¢F
25391.32

RELATIVE VELs
MAGNITUDE
{FT/SEC)

2402349
24025, 6
24027472
2402C04C
24U31,.C
2403224 &
24024,1
24025, G
2403745
24003G,5
ZHOLL LS
2404248
240ae.7
2404645
24068,0
24(:49,9
2405145
240532, 5
24G55,.]
2405649
2405847
2406046
24062, 2
240663249
240465,9
2406748
24069, 4
240G7T1.2

INERTIAL FLT.
PATH ANGLE
{DEGRFESH

TeZbed
Te2z2
7200
Tal78
Tel G4
Te120
7.1067
T 083
T 02Q
74035
7020
£49R5
6e9€1
5.936
£aG10
E.BBE
68860
te834
£eBOR
£L7R1
6aT54
€aT27
£.700
64674
bab45
617
6s 509
6e561

HEADING
{DEGRFESY)

INERTTAL

T141R9
Tl.260
Tle247
Tie422
714506
T1.586
T1ekCE
Tl T46
T1eF27
TLl.907
Tle3E7
72.068
724151
72.231
TZ.314
72,393
T2.4T75
724557
T24640
T2.723
T2.806
T2.889
T2.373
734051
734149
T3.224
73.308
73.393

ANGLE

ALTITIIDF
(FEET)

6R4T76242
68339945
AR2024,7

L£ROTRZeT

AT9301.7

6TTR2745

£ETE55245
5TR1T3.5
&7T3TLT
67240745
671555,7
669636.0
GERR2424T
GELRGT W T
66544940
86609242
6626875
6612R8.2
ASGRTTLT
AEB46S.S
65705040
65563245
65421145
652878, 7
65126847
£49940.0
64R508.7
64707447

GEQDETIL LaT,

{DEGREES!

?7.336
2T. 388
2To bl
27.489
274544

ar EOQL
LielF

2Te646
27687
27.748
27+ 798
27829
27.899
27.949
27,998
28.04R
28.09%
2heid5s
284193
2Be 242
284290
28.338
2B.38¢&
2B, 434
282479
28.52¢
284623
284570

GEODETIC LONG.
(DEGREESY

-128.890
-128.728
-12R.566
-12R.41%
-128.241
-12R.078
-127.915
-127.752
~127.589
‘127.425
~127.325
~127.099
-126.935
-126.770
~126.5606
-126.447
-126425

-126.118
-125.952
~125.787
-125.621
-125.456
-125.290
-12%.13%
-124.958
-124,792
~124.625
-1244458
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TIME INERPTIAL VEL, RELAYTIVE VEta [INERTIAL FLT, INERT AL ALYITUNDE  GEQOFTIC LAT, GEODETIC LONG.

TVILNIdIINOD

FROM LIFIGFF MAGN TUDE MAGNITIDE PATH ANGLE HEADING ANGLE (FEETY (DEGREES) t{DEGREES)
{SECONDS) (FT/SECY (ET/SECY {DFGREES) {DEGRFES]
£R86135,258 25393,1 26CG73.1 €a532 T3.478 545633, 2 28,716 ~124.291
68613G,14] 2539640 2407640 E.4B6 73,615 643314,.0 28.790 -124,021
686142461 253GR .4 240788 a5 T73.733 ALY327.5 28,854 -123.790
6BEL44.867T 25600 ,3 240:R0,5 6atib 73.815% 63G876.5 2R.799 -123,622
6R6147.272 25401.¢ 240821 6386 73.904 638428,0 28,945 -123,454
68£169.672 25403.8 24084,2 64357 72,990 &636977,7 284990 -123.287
EBEL52.,LTR 254005, ¢ 24084,0Q 6e326 74,076 635524,0 29.034 -123.118
686154 4454 ZE4MTLE Z40BT.T 64296 Thel63 6I14NET T 29.079 -122.950
6861564875 25409,1 240R9, 5 6u266 T4a249 63261742 29.122 -122.782
6861554281 2541049 240%1.4 £.235 T4.336 63115640 29.167 -122.614
68L1E) 468D 254127 24N93,3 64204 T4a423 679692,2 29,211 -122.5445
686164,008 25414404 240695.1 6elTh T44507 628272.2 29.25% -122.281
6861660414 2541642 2466, 9 bel4a3 T4.595 626R0247 29,297 -122.112
6B61E6R,L B2 Z5418.0 24098, 8 64111 T4ab6B3 62523040 29.340 -121.942
6B61TLL148 25416, 241004 8 L4080 T4 T6HB 62390245 29,387 -121.778
£86173.625% 25421.7 241026 6e048 T4.858 622385.5 29.426 -121.603
5861764031 25423.F 2410445 64015 74947 620905.% 29,468 -121.433
5BE17B443( 25425.3 2610€43 5.983 75.036 619423.7 2%9.511 -121.263
6861804.83¢ 2542TaL 24108, 1 5.950 75.124 617939,2 1290553 ~121.093
686183,242 25428,0 2431040 %.918 75,713 Al1ALS3 .0 29,594 ~120,922
686185, 645 2542747 2411749 SeBR5 75.302 6149632 294636 -120.751
6861874125 ?5431.8 24113.0 Se 864 754357 614048.0 29.661 ~120.5646
686190.452 25434,% 2411546 5.818 T54480 611985.7 29.71R -120.410
6861 92.R57 7543647 2411746 E.TR5 75.570 610491,2 29.75¢ ~120,.239
6BH1G5,25AR 25428,1] 24319.5 S5.751 T5.660 508993, 5 29.80C -120.068
68615T.664 254396 2412143 5.717 75,750 607493.7 29,840 -119.896
ERE2DLLEL 23441 .0 2417%45 Sab83 TS840 605951.72 29+ R80 -~119.725
BBL20L 406G 254436 2417543 5.5649 T6.931 604485,5 29.920 -119.553
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TVILNIAIHNOD

TIME IMERTIAL VEL. RELATIVE VFL. INERTIAL FLT, INERTIAL ALTYTUDE GEADETIC LAT4 GECDETIC LONG.

FROM LIFTOFF MAGNITUDE MAGNT TUDE PATH ANGLE HEADING ANGLE {FEET) {DEGREES] (DEGREESY ~
(SECONDS ) [FT/FSECH (FT/SECH {DEGREESH {DEGREES)
686204 ,85¢ 2544544 241273 S.614 764021 80298842 29,959 -119.382
6862GT 264 2544740 24128.8 S.580 764111 60147945 2949909 -1194210
6BO20G6T2 2544R,Q 24130,7 54545 TEe203 599G&3, 0 an.nae -119,037
6862124070 2545045 2413247 54506 Tée?224 58845440 3IN.077 ~1184845
6B6214¢4T7 2545248 26413448 54474 TL.386 59693840 304115 -118.692
6862164805 23454,.6 2413646 S 440 ToebTh 59546845 304152 -118.525
6B6219.133 7545641 2613042 5e405 764563 593995,72 304189 ~118,357
686221.602 25458, 2414042 54369 T6eE5T RQ2431,0 30,228 -112.179
6BE2Z4.008 25440, 24142672 5,332 76,752 590QN4, 7 304266 -118.006
6862264414 2546241 2414%e 4 5,296 TE RG2 589376, 7 204302 -117.832
686228482C 25463 4P 2414642 5,260 754935 58784640 30,340 -117.658
686231.227 2546547 2414642 5,223 77.028 5856313,5 30,377 -117.484
6862334633 2546TF 2415040 S.1R6 17.121 SR4TT8. T LIS K -117.3106
686235.106 25468, 8 24315143 5,164 T7.177 583834, 2 3N, 436 -117.203
6B6Z3R 430 28547144 2415440 5.113 774206 5R1709.7 30,486 -116.962
6862404836 2547340 2415567 5,075 77.400 58016845 3N.522 -116,788
6862434242 254752 2415840 5,038 77.494 57862542 304558 -116.613%
6BE245.64E 25477t 24159, 8 5,000 774587 577079.7 30,593 -116.438
6862484055 2547Be T 24161,7 44962 T7.682 576533,2 30,628 -116.263
6862504451 25480.8 24163.8 4,924 77.776 57319R4, T 304663 -116.088
686252,852 254R2. 8 24165,C 4. BBA T74R69 572441.5 304697 -115.913
686255.258 254R447 2416749 4,868 77.964 ST0888,5 30,732 -115.738
6B625T.656 2548645 24169,7 4,810 784059 569333,2 0. 766 -115.562
6B626GL 062 254R8,2 241714 4,771 784154 5777647 30,800 -115.387
6862624469 25490, 1 24172, 4 4,732 784249 556621845 30,833 -115.211
686264 4RTE 25482,2 24178.6 4,693 78244 564657, 2 30.Rb66 -11%5.035
6862674125 25493, 9 2417744 44657 784433 563193,0 30.897 -114.870
6B6269,6T2 2549640 24179.5 4e615 78.535 56153540 30.937 -114,483
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TImg INERTIAL VELe. RELATIVF VELL. INERTIAL FLT, INFRTTAL ALTTITUDE GENRETIC LAT, GEODETIC LONG.

TVILNIAIINOD

FROM LIFTOFF MAGNT TUNE MAGNT TUNE PATH ANGLE HEADING ANGLE {FEET) {DEGREFESY {DEGREFSS
[SECUNDSY (FT/SECH (FT/SECH {DEGRFES) (DEGRFES?Y
6BEZ 20T PR 24lRia% 4,575 TRe630 5599675 30964 -114.506
EBEZ2T4 4 410E LB4Q9.8 241R3Z .5 4s537 THaT723 558448.0 30,996 -114,335
E8627T6.8]1: TE51e7 2418545 4,097 TR.819 SE6BTS.7T 31.N2R -114,158
6862794211 Z5503.7 241 RT, = 4at™T TRaOLE REE302.7 3l.059 -113.981
6862814617 25505.¢L 2418945 4atl7 79,012 55372645 31.091 -113.804
686283.1072 2550648 24190.8 44392 79.072 55275%.0 31.110 ~113,69%
68626864477 255094F 264193.¢ 44337 794205 55057640 31.153 -113.449
6REZ2RB432A 25511a5 24195.& 44296 734202 548935, 2 31.1R2 -113,272
bHEZ2Y91.234 ZR515eZ2 2415745 44255 796359 5474117 3l.214 -113.094
686252 .64]) 2551541 24199,4 44215 79.496 545827.0 3le244 -112.916
686296 U7 7951 7. 242G1a.5 4,174 T3e594 544239, 5 31.274 -112.738
686298.4502 25519a1 24203.6 44132 12,691 564265142 31.303 =112.559
6863( 1. 244 25%921a1 2420546 4,091 76,782 541069%.2 31.3%32 -112.382
686303.25C 25522.% 24Z207,5 44050 TALRBE 539477, 0 31le3561 ~112.204
6863054645 ZRE7540 24209.7 4,009 734984 S3TRR4 D 31l.390 -112.025%
6863(8,355 Z5527.0 242117 36967 B0.082 5362883.5 31,419 =11l.846
686310481 £5%23.9 2421346 34925 80.181 5346912 31a447 ~111.5667
686312,85¢9 25510.9 242158 3. 883 BDes279 533092.2 31.475 -111.488
686315,117 c553247 2421747 34854 ‘804372 531593, 5 31.501 -111.320
686317.6¢4 25334.%5 24721940 A.799 RN.4T76K 5798946, 2 31.530 -111.13n
6B63Z2UWlE2 Z503ba & 2422149 3757 B04575 528292.2 31.557 ~110.951
6863224465 2553845 2422347 3aTl4 Ad.6T4 52668640 314583 -110,77L
686324, 275 25540,3 2422546 3.671 BN, 774 525078.2 3l.610 -110.,592
EB6377.207 25542.% 2422748 3,630 Be BT0 523520.72 31.635 -117%.41A8
686329.,00% 25546444 242297 3,587 BDe G693 5721908, 7 31.661 -119.237
686331.08¢E 2554546 2427141 3.560 81.030 520917.0 3l.677 -110.,127
OBO3Z4.4U0¢ 25548, 3 24234,0 2,501 BleléR 51R6A5,5 3l.712 ~109.878
6863264812 2555043 2423640 3458 Rl 268 51706R. 0 31.738 ~109. 697
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TVILNIAIEANOD

TIME INERTIAL VEL. RELATIVE VEL. [INERTIAL FLT. INERTTAL ALYITUDE GEDDETIC LAY, GEODETIC LONG.
FROM LIFTCFF MAGNITUDE MAGNITUDE PATH ANGLE HEADING ANGLF (FEEY) (DFGREES) (DEGREES)
{SECONDS} (FY/SEC) {(FT/SECH (DEGRFES) (DEGREES)
686339,219 2555245 2423842 3,414 Bl.368 51545042 3le763 -109.516
686341.625 2555442 2424040 3.371 Ble 469 513829.5% 31.787 -109.336
686344,031 2555642 2624241 3,327 B8l.569 512208.0 31,811 -10%.155
686346.437 25558,32 2424443 34283 81«670 5105842 31835 -1084974
686348,.,828 2556042 2424643 24240 Bl.770 508967.2 314859 =108.793
6863514234 2556243 2424845 3,185 Ble870 5073640.,7 314883 -108,612
6863534641 €556442 242506 3,152 B1.971 5057120 314906 -108.431
686356.047 2556642 2425245 3.107 824073 504083.5 31.929 -108,249
6863584453 2556843 2425448 34063 82173 5C2483,.7 31.951 ~108,068
6863604852 25570.2 2429647 3.019 B2+.274 500821.7 314974 ~-107.886
686363.109 2557242 2425848 2977 82370 499292.0 31.994 ~107.716
686365,656 2557442 242€0a9 2+929 82.478 49755845 32.017 -107.523
6B6368.062 2557642 2426340 ZsRB4 B2+579 495923.0 32.039 -107.341
6863704461 255782 2426541 2840 824680 4942864,7 32.060 ~=1N07.,159
6863724867 25580.0C 2476649 24795 82.782 4026645,7 32.081 -1D0649377
6863754273 2558241 242692 2750 82.8R4 49100445 A2.101 ~106.794
68637T7.602 255841 2427142 2« T06 82,983 40941442 32.121 -106.617
686379.156 255R5,5 2427247 26677 83.250 48835242 32.134 ~106.499
68638243298 255R8.0 2427543 24615 83.187 4R6131.5 32.161 -106.253
£B6384.,80% 25590.2 2427745 24970 82,230 4B84483.7 22.180 =1064070
&£86387.211 25592.3 2427948 2524 83,392 4R28325,2 32.199 -105.887
£86389,617 2559442 24281.8 24479 83,495 40118445 32.218 -105.703
£8£362.023 2559644 2428440 20433 83.56¢ 47953342 32,237 ~105.%20
686394,43C 255984 242R641 2387 83,702 477880.0 32.255 -105.237
6863964820 25600.2 24288,0 24341 83,804 476235.0 32.273 -105.154
6£86399,227 25602.2 24290.2 24295 83.907 4T74579.5 32.291 -1044971
6864014633 2560445 2429245 24249 84.011 47292242 32.308 ~104,787
6B6404,039 2560643 24294e 4 2.203 844116 471264.5 32.325 -104.603
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TVILNIAIANOD

TIME INERTIAL VEL, RFELATIVF VEL. INERTIAL FLT, INERTIAL ALTITUDE GEDDETIC LAT, GEODETIC LONG.

FROM LIFTOFF MAGNITUBE MAGNI TUNE PATH ANGLE HEADING ANGLE {FEET) (DEGREES) {DEGREES)
{SECONDS) (FT/SEC) (FT/SEC) (DEGREES) {DEGREES)
&BEA0E 44T 25608,5 24296 4& 2157 R4e217 46960640 32,347 =104.419
686408B,1044 2561044 24298, 6 2.110 B4.,221 476647 32.35%59 ~104,236
£86411.102 25612,3 2430046 2,067 R4,418 466391.0 32.374 ~1N4.063
6864134648 2561445 2430249 24017 84.528 466463047 32.3M ~103.868
£86416,047 2561648 243G5.1 1.971 B4a632 462967,2 324406 -103.584
686418,452 2561845 24307.2 1.924 84,735 4613C3.0 32.422 -103,500
6864204859 25620:€ 24200, 3 1.877 844839 459637, 2 324437 -1N3.315
686423.258 2562245 2431143 1.830 84,944 497969.7 374452 -103.,131
6864254664 2562447 2431346 1. 784 854048 45630142 32440686 -102.546
68642T7.141 25626,1 2431541 1.755 854112 45527640 32,475 -102,833
6864304461 256280 2431749 14690 R54256 452668, 2 32.494 -102.578
6864324867 25630,7 24319,9 la643 854361 45129645 32.507 ~102.393
686435,195 25632,.,9 2432281 l.507 B85.462 469676,7 32.52¢0 -122.214
686437.602 25634.9 2432442 1.550 85,567 448N02, 0 324533 -102.029
686440400R 2563645 2432642 1.502 B5a672 44632545 32.546 ~101.843
6864424414 25638.8 24328,3 1,455 85.775 444648, 5 32.558 -101.658
6864444805 25641,.1 24330.7 1,408 A5.880 442973, 5 32.570 -101.474
68644T,211 2564249 24332.6 1.3€60 85.986 441299.7 32,582 ~10l.288
686449,617 2564541 24334,9 1.313 86.091 43961945 32.594 -101.103
6886452.02 2584743 243237, 2 1.266 RE.196 437927,7 324605 -100,917
686454,430 25649.1 24339, 1.218 B6.301 436255.5 32.616 =193.731
686456.83¢ 25651.2 24341,3 l.170 RE6.407 434572.0 324626 =1N0,545%
686459,0R¢ 25653,1 24364343 1,125 B6.505 43299447 22.636 ~100.371
6864614633 255554 24345,7 1.075 BE4617 4312107 324 64E ~100.175
686464,332 25657.3 2434747 1.027 B&aT723 429525.0 324656 -99.989
6854654445 256594 24349,0 «379 BbaB2R 427829, 0 32.665 —939,R03
6BE4EBLBR? 25661432 24351.9 «331 B&.534 42615240 32,674 ~99.617
6864714250 25663.5 24354,1 « 883 874040 42446447 32.683 ~994431

TVILNIdIHINOD
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TVILNIAIINOD

TIME

FROM LIFTOFF

(SECONDS}

6B66T3.65¢
686475,1233
6B64THL453
6BL£480.859
£8€4B3,266
686485,5%4
6864882.,000
68€4G0.,33R
686492.797
686495,203
EBELTT 449
68650u.01¢
68E6502.42:
6865044820
686517, 156
6865(4%a62%
686512.431
6865144437
6865164836
£86519,242
68EGZ1ab48
686523.125%
6BE526,25R
£8€£52R,31F
6865304367
68652 3.40¢
686525.480
686537,.522

INERTIAL VEL.
MAGNITUDF

(FT/SECY

25566545
566848
256697
2567146
25673.8
256T5.7
256779
256T9,0
256821
256R4.C
2568641
25€6R%.0
255690, 7
7569242
25634 . 4
2569644
256098, ¢
2570046
257027
25704, ¢
?57006a 8
25708, 1

2871046
25712.5
ZBT1 4.2
2571648
25T1R.6 -
25720.2

RELATIVE VEL,
MAGNI TUDE

(FT/SECH

2435647
2425746
2436047
263627
26436540
24366, 0
24636T9,3
243714
24373, 4
262375.7
24377.9
24379.9
242R2,2
2438443
243F6a6
24388.7
24390,9
24303,1
24395,3
2439742
243689, ¢
24401 .0
2640346
26405.¢&
2440745
2441041
24412.C
24413,.8

INERYIAL FLT,.
PATYH ANGLE

[DEGREES!

835
« B80S
«739
« 691}
o563
<597
549
« 500
«452
« 404
+355
307
« 259
210
«163
s114
«NES
«017
—s 032
-« QBN
—aLZR
~s158
-4222

-+ 247

=305
- 366
—e 407
-a 949

INERTTAL
HEADI NG

(DEGREES}

87e145
B7.210
87.356
BT-462
A7.568
R7:.471
R7, 777
87,883
B7.989
BB.0DRQ5
884201
828,308
BR.414
RA.521
BR4H2G
884,733

28,840

88,947
89.053
A%.159
B9.266
894332
B9,471
894562
RQ,453
89,788
89.880
89.971

ANGLE

ALTITUDE GEODETIC LAY,
(DEGREES}

[FEET)

422775.7
42173844
4)9402,10
417710.2
41601847
414379.5
4126R4,7
410989,0
409301.2
40T6NG,0
405905, %
406207 2
40250745
40080840
35916047
39741345

395711.5

33400842
392306,7
39N603,2
3R8899.7
387853.5
385630.2

3R%4173,0

38271645
380559,5
379096,7
377435, 2

32,691
324697
32.707
32:.71%
324722
32.729
32.735
32,742
32,748
32,753
32.759
32.764
32,769
32.773
32,777
32,781

32785

32.788
32.791
32,793
32,796
32.7197
32.799
22.800
32.801
32,802
32.R0%2
32.80%2

GEODETIC LONG.
(DEGREES)

=99, 244
~93,130
-98,872
-9R . &RE
-98,500
-98,119
-98.132
~974946
QT T60
-9T7.573
~-97.386
-97.199
-97.012
~964825
=96, 644
-964452
~B5.264%
-964,077
-95, 8GN
-95,703
~95,515
=-95.400
-95.,156
=944 9536
-944,836
-94,5499
~94.438
=94,278

TVILN3IAIEHNOD

66 =ued
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TVILNAdIINOD

TIvE
FROM LIFTOFF
(SECONDSY

6BES4UL5T8
6BESG2 L 66
EBED44 695
68654 T TS0
£B6549,.812
68655724852
&E2L554.214
686556.977
6865604023
6865624088
6865644141
&B86567.187
6865694250
€86571a312
6865T74.35¢
686576.422
6865784460
6B658la51¢€
&6BEZB3.°TR
686585.641
6&8658A8,697
686590, 750
686592.80°%
&£865G95,R5¢
686597.90¢
GEBED9S 6L
686603016
6866054078

INERTIAL VEL.
MAGNITUDE
(FY/SFCY

25723,.1
2572446
Z5726.4
2572941
2573046
25733.5
?5735.0
25727,0
2573946
25741.2
2574341
28745,F8
2574746
25749,1
25751 .7
257%53.4
25755.2
2575Ta7
2575543
257611
2576347
25765.3
2576740
257692,13
25771e2
25T72.7
2577948
25775, 4

RELATIVF VEL.
MAGNITUDE
(FT/7SEC)

24416,7
24410,3
2442062
24423,C
244244 R
24427.6
24429.3
Z443Y 3
24624,0
24435,7
24437.8
2644046
2444245
24444,
CLHLLE LR
2444 8.6
24456 ,5
24653,7
24454,9
24456,7
24459, 4
2446142
2445249
264465,4
244£7,2
2hLtC
2867144
24472.9

INERTIAL FLT.
PATH ANGLE
{DEGREES)Y

-.510
~e552
~.593
- 855
-.696
~.758
-« 759
~eREY
~e902
- 944
-. 985
~1.0%6
~1.0R8
-l.170
~1.190
~1.232
-1.273
~1.324
-1.375
~l.416
~1.477
-1.519
-1.560
~1.620
~1.661
~1.702
~1aTE3
~1.804

HEADING
{DEGRFES)

INFRTIAL

892.107
0.198
30290
9Da.426
SC.517
904652

Ual44
04816
904871
91.063
91.154
91.289
91.3R1
91473
F1.60R
91.709
31.791
1.927
92,018
92.109
924245
Q24237
974428
92.F63
Q2.655
S24.746
32.881
92,973

ANGLE

ALTITUNE
(FEET)

37546545
374002, 5
372529, 0
37026842
36R904.7
36673%9.5
3E5271.7
3€3807.0
36163842
IEC16T .5
358702.2
35653245
355063, 2
3531595,5
351423.2
3490952, 7
3648492.7
34632042
344849, 2
343380.7
34120547
329735,.2
338265.2
3360889, 5
33462545
333155.7
33097642
329503.7

GFODEYIC LAT.
{DEGREES)

32.4302
32.R027
32.802
32.800
32.79%
32.797
32.795
22.792
32.7%0
32.788
32.78%
32. 780
32.777
32.773
32.76R
32.763
32.759
32.752
22.747
32.742
32.734
32.728
32,722
32.713
32.707
32.700
32.68%
32,682

GEODETIC LONG.
(DEGREES)

-94.039
~934879
=93.7148
-%2,480
-93,319
-91,081
-92,92n
—92.7AN .
-Q2.5272
—32,360
-92.200
~31la862
=91.800
-91, 640
-91.401
-21.240
=91, 0R0
-90.842
-90.681
—-9).520
~90.282
-90.121
-39,960
-89,721
-839,561
-9, 400
~89,162
-R9.0N01

TVILNIdIINOD
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TVILNIAIENOD

TIME
FROM LIFTOFF
(SECONDS)

6BE60Tel4]
£B6E1U 18T
686612.2%0
6RE614,4317
68£617,350
68£619.422
6BE6EZ1.4T7
6866246522
E86EZ26.5TE
6B6629,625
6BOE31.4 695
6BEE33,750
686626480
68BE6384RET
686640.922
GBELA3 4,960
6BEFRLGHLGBES
6BLELAR LOOL
6BE65 14141
686653.211
6B6655.,26%
£86658.312

686660375
S£BELE2.655

EBELHE 44859
6866674156
6BEL66TL AT
6B6671,.750

INERTI AL VFL.
MAGNI TUDE
{FT/SECY

25778.1
257804
cHTHL%
25TR3.7
287651
2578646
25T87,7
25783.8
ZR751.1
25793,0
2579440
257%5.2
28T7G6aT
25797.0
25798, £
258001
ZARGN.R
25801,6
25802 .4
258249
25803,1
25863.0
25802.¢
25802.2
2580145
25800.4
2570943
25797.7

RELATIVE VEt.
MAGNITUDE
(FT/5EC)

24474.7
244771
244TR 4
2448C,1
24482.2
2448348
244R5, 0
24487.2
24488, 6
2449G, 6
2449Y.7
2449340
24454, 7
24456 .0
24494, 8
2449844
24499, 7
245(0.1
2450141
245017
24802,0
2450240
245M)1e9
2450G1,.5
24500.9
24499,9
24408,9
24457.5

INERTIAL FLT.
PATH ANGLE
(DEGREES)

“14B45
-1.906
-1.987
-1.988
-2.048
~ZaDE9
-2.120
-2.190
-2,230
-2.291
-2.331
-2.372
-2.432
~2,472
-2.513
~24573
~2.613
-2,653
-2.717
-2.753
-2.753
-2.852
-2.892
-2.9325
~24979
-3,024
3,068
-3.112

INERTIAL

HEADING ANGLE
{DEGREESH

93,064
93,200
93,291
Q3,283
93.518
23,610
93,701
G3.836
83.927
944,062
94,154
G4e245
944281
T4 auT2
F4.563
G4.698
G4 790
Q44881
35.017
85,108
95.199
954334

ALTITUDE
(FEET])

32802%2.7
325851.7
32432045
3229072
320727.7
319255.5
317784, 0
31560947
31413445
311955.7
10480, 7
300008,2
3C6R26,0
20535%. 5
303878.0
3016977
300221.0
208763, 7
206568, 5
295092, 2
293620.0
291441.2
289966.0
ZRARLNAB. 2
286765.,0
285122.2
2083480, 5
281829,5

GEDDETIC LAT.
[DEGREES)

32.67%
32.6632
324655
324648
32.634
32.62%
32.61%
32,6027
32,592
324577
32.567
32,556
324,540
32.52¢
32.518
32.500
224489
32,476
32.458
32.465
32.432
32,413
32,399
32.385
32.369
324353
32,337
32.321

GEODETIC LONG.
{ DEGREES)

-f8,840
-38.501
—RAB, 440
-88.279
-88,041
-87.880
-87.719
-87.482
-87,321
-87.083
~86,921
-A6,76}
-86,523
-86,362
-86.201
-85.963
~854802
-R5, 642
-85,404
-85,243
-85,083
~84,845
-84,685
-84.515
-R4,1336
-84.157
-83,978
~83.799

TVLLNAAIEINOD
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TVILNAdIANOD

TIME ENTRTTIAL VEL. RELATIVE VFE(, INERTIAL FLT, INFRTTIAL ALTITURE  GEODETIC LAT. GECDETIC LONG.

FROM LIFTOFF MAGNTITUDE MAGNITUDE PATH ANGLE HEADING ANGLF {FEETY [DEGRFES? (DEGREES)
{SECCNDS) {FT/SECH {FT/S5EC) {DEGREES) (NEGREES )
£866T5.1 84 257946,7 2449447 -2.177 G6.07G 27340745 324296 -83,515
6866TTa061 25791 .6 24491 .6 -3.271 354181 27T7T69.0 32,278 -R3.356
EBELETG,THR 2hT7R, 2 2440845 —24265 G6.283 276131, 2 324261 -33.177
686662002 2578448 24485, 1 -34 310 56.38¢ 27449440 324243 ~82.999
6866844359 257807 2448140 ~3.383 96.487 272859,2 324225 -82.820
6866864651 25776.5 24677, —3.3%8 9&.%589 271227.5 32.207 =B2.642
£86688,2572 Z57T1a6 2L4T2.2 -3 4461 FE o621 2695%94,72 2Z2.188 ~R2.46%
6BE6TL L2510 FENL- T 2444071 ~3. 486 G6.794 2679630 32.170 ~R2.285
6£86693,55¢0 25TE0E 24661473 -3.529 6L BA5 266332.0 32150 ~B82.108
686695.852 25T54,1 2445541 ~3.573 GE.598 2647027 324131 ~81,931
6BELIBL1LE 25T745.5 EL Y -3.617 ST.100 28307545 32.111 -81.75%
EBETO1e555 257311 2443244 ~2,682 F7.252 26066641 32,081 -81.490
68ETQ2aB00 25T ek 2442148 -3.725% 374255 25904242 32.061 ~81.312
686706, 15¢E 257087 244302 -3.TE9 Q744583 257421.7 324040 ~Rl.135
6BLETCR,455 75666, 32 2426745 -3.814 9745672 255R02.0 32.019 —804,958
686716750 256R2Z,4 8 242RbG4 6 -2.8818 97,666 254183.7 21.998 ~-80,7R1
€BET12.055 2566841 24370. 1 34932 S7.770 25256645 21.977 -B0.6N4
6BET15.38 2568146 24353, 6 ~3aF46 97,872 250951,.0 31.95% —-fle.428
GBETIT64R 25532 R 24336.,C -3.991 F7.378 24933642 31,3232 ~RN,251
6RET 1S, G4b £h6Ll4.E 2421761 —4e 25 98,082 27727242 31.5%10 -80.075
6867224242 25594, 6 2425741 -4 079 SR.IRT 245111.0 21e 8RR ~-79,900
EBETZ5.648 25560,9 2426346 4,145 98,343 24372442 31.854 -T2.640
6867274945 255352 242380 ~4e 150 R b4 24211547 A1e%831 ~794464
EBET3NL2580 2550840 2421049 —4.236 FRL556 ZENBOS.T 214807 -73,289
EBET32.547 2547844 2418la5 ~4.281 IR 663 23889h.0 21783 ~78,715
686734, R4t 25446 6 24149, 9 —4e 327 98, 7T 22729947 21,759 ~TRL 941
6BETAT 123 Z2helz. T 261162 ~4,372 S8.27H 2286084, 3la 725 ~TB8. 76T
686T7T39.420 25375, 4 24079.0 ~4e 420 98587 2340767 31,710 =78.533

TVILNIAIEINOD
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)

TVILNIAIINO

TIME

EROM [ TFTOFF

{SECONDS)
6867414727
686T44.01E
686T74E:.312
E86TAB AL
&8ET52. 000
686754.257
6807564586
&B6T58.872
686761172
6867634461
b6BLTER,TEC
EBETERLDBTQ
EBETTVeSEF
EBETTZ2T
EBETTOHLuLE
£86T TBa2ST
6B6TBULE94
6B6TBZ. AR
EBETES.1T2
LBETBTA4ES
686TBY.75R
686TG24055
EBET G4 352
686TCHa 648
£868LUlL39
EBEBGZ4328
686B04,619
6BERUG.BFE

INERTIAL VEL.
MAGNITUDE
[FT/SECH

25330,
25292
252406,
25195,

N

2468440
24554, 8
7453040
2440348
24248,2

cLTRAD
PR Wy Y

2401243
228R5,.9
22751.9
23606G.8
PR AL
2330745
25149.8
22975.3
Z26RAT
2248246
z2270.7
220483.2

RELATIVE VEL,
MAGNT YUDE
(FT/56C)
24039,2
7300641
23350, 2
23899,8
23P17.9
237874
23602,7
2362447
23582l
224732,7
2320540
23310
23265
221 Taf
22%%1e4
228328
2272042
22594,
27460 e8
2221R.R8
22170.1
2261762
2186040
2156R5.9
2139R8.2
2119445
700G82,3
20761.3

INERTIAL FtTa
PATH ANGLFE
{DEGREES?Y

4,467
-4,5)4
—4.562
—4.61D
~b,ER2
4,731
—4, 780
-4, A1
-4, 881
~4,033
-4.986
~5,039
~5,0c4
~F.149
~5.232
-5:289
~5,%47
-5.405
—S.466
—5.527
~%4591
-5.654

~5.719

-5+ TP6
-54 860
~5.961
-6.033
-6.1C7

INERTIAL
HEADING ANGLE
(DEGREES)

99,097
99,207
99,219
29,430
99.596
99.710
39,824
Q9,939

100,055

100,172

1004290

1004410

100.531

102,653

100,R3%

100.961

101.086

101.213

101.343

101,472

101, 606

101,739

101,873

102,312

102.229

102,277

102.527

1024679

ALTYITUDE
{FEET)

222470, 2
23086345
22925442
22764442
22525340
2236350
222012.5
270384.,7
21R752.5
217113.,2
215470.0
213R16,0
212152.7
21047640
207970, 7
20626340
204540,.7
2028022
2n1045.0
1°9268.7
1074785
1956517
193R05:5
19194047
1£9133.5
1RT218.%
185281.7
183323.5

GEJDETIC LAT.
(DEGREES)

31.685
31.660
31.635
31.609
3145717
31.545
31.518
31.497
31e465
314437
314410
31.383
31.355
31.327
31.285
31.256
31.228
31.199
31.17C
2la161
31.111
31.082
31.052
31.022
10.978
0. 948
ANG918
30,888

GECDETIC LONG.
(DEGREES)

-T8+4420
~T8s248
-TB.0TH
~-T77.904
-774651
-T77.480
-77.310
-T7.141
-T6+372
-756.,804
-764637
=-T76.471
=T764306
~T6alél
-75.898
~75.,735
~T5.573
~75.413
-75.253
-=T5.094
-T4.936
-T4.T79
~T4ab24
-T74.470
~T4e244
-T4,094
~T73.946
~T73.800

TVILNIAIHNOD
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TVILNAQIANOD

TIME
FROM { IFTOFF
{SECONDS)

S8EBG9.18C
686811a451
686813,742
£86B1E.CZ3
6B&B1RL312
68L820.602
€86823,9°2
6868264281
6868284574
&86R830.859
686B33,141
6868354430
686837,.711
6BEBL4 UL INC
686842,28¢%9
686R44,566
68684T.377
686850.,273
68£852456 7
686854.84¢
686857.148
6B685G.437
6868614727
6868544023
686866212
6868684602
EBBBT2,UUL
6B6BT 4297

INERTIAL VFL.
MAGNITUNE

(FT/S5ECH

21887.2
£1553,5
2129Z2.2
Z1D15.7
e0v2T.2
20426.%
19955.¢
1961549
19261.4
18894,1
J18516.0
18121.¢
1771245
17284,
16R36.,1
16370.2
1566249
15171.8
14679, 7
14161.1
1365142
153140.¢
12675,68
1213744
116430
1115%.4
10467, 2
10019.3

RELATIVE VEL.
MAGNITUDE

{FT/SEC)H

265210
20268,0
2000743
19731.¢6
19443.9
1914444
18673,R
18335.7
17982.2
17616.1
17239.1
16846,2
1643R,1
16011.6
1556445
151CL.7
14294,8
13606, 2
1340544
17896.8
12387.2
11876, 8
1137244
10875,2
10368246
500,59
§213.C
R76648

INERTIAL FLT,
PATH ANGLE

{DEGREESY

=6 1R3
-fa2€1
=6e 340
—64422
=64508
~6.566
~6e 721
~6aRZ5
~6.924
~1.027
=T.130
-7.23¢4
-T.342
=~Ta451
~TeCEN
=-T.556
~7a 798
—-T«898
~TeQ78
=024
~84023
~84032
-8.048
‘Ecllﬂ
-8.209
~8e4315
-8.516
~8e &85

INERTIAL
HEADING ANGLE

{DEGREES)

102,835
102,995
103,153
103.316
1034483
103.654
103,912
104,089
104,273
1044463
1044656
104,850
105051
1054253
1054469
105,669
105,971
106,178
106,362
106.4R2
1064526
1064537
1064581
1064717
106.910
107.109
1074446
107.665

ALTITUDE GENDETIC LAT. GECDETIC LONG.
TDEGREES)

(FEET)

1813464.0
179340.5
177214.5
17525645
1731465.5
171041.7
16782440
1£5623,5
163379.0
161087.5
158790.2
156448, 2
154078, 5
151688, 0
1492R5,2
146RRZ, 7
143388,2
14106442
138785.0
13£872.5
13444642
13233847
120426.7
128517.0
1266555
124823,0
122124.0
120297, 0

{DEGREESH

20. 858
30,828
30,797
304767
30737
30,707
30,6562
3N, 632
30.603
30.57&
30544
30.51%
30.487
30,458
AN 430
3044072
20,362
304335
30,309

2A_ 2012
ERS Y g =)

0,259
30.235
30,212
30.190
30.168
30.147
30.118
30.098

~73.65%
~T734513
-734372
-73.233
-73.096
=72.961
~72.766
~724637
-72.511
~72.387
~T24267
~T2.149
~72.034
-T1.922
-71l4813
-T1.707
-Tla%557
~Tle460
~T1.366
“71276
~7le1%0
-71.107
~T1.028
~70.952
-T0«BR0
~70.811
=70.715
~70.654
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TVILN3IAIANOD

TIMF

FROM LIFTOFF

{SECONDS?

6868764586
6B6B78.8R3
£B&BELIBUL

6BERBIL4TT

6B68E5,773
€868884076
686890.38Q
6868924656
6868944945
6B6BYBL 244
686900.633
6869020922
6B6RCE.211
686907 512U
6REF0T.T8S
6869L2.078
686914a367
68691 6a€E5E
6£86918,945
6869224236
6869244632

6865926,922

£86929,211
686931450C
6BE93347R]
686936.07C
6B6928,289
£B6941.484

INERTIAL VEL.
MAGNT TUDE

(FT/SECY

35812
G157.2

87452
RIBO, 0

ZoVeV

T6Tets

P X Ta
R=LVANE T

T247.8
680542
ES5Tha#
6109.4
5811.1
5531.1
5261a8
500CTeU
47637
453146
4314.2
4111.2
3819.0
365742
3494,6
334045
3195,¢
3IN59,.G
2920,9
2808, 8
2698.(
25524

RELATIVE VEL.
MAGNTTUDE

{FY/SECY

8332.1
TI100
78009
7108,5
67292
63654
601€a1
567648
535048
4RRbEL B
4550, F
43178
Lhbe 2
3794a.5
355445
332744
311542
29181
273245
Z24Rle®
232648
2181.5
204642
1920, 7
1802.9
1692.9
1508, C
1469,1

INERTIAL FLT,
PATH ANGLE

{DEGREES)

-8. 796
~R.938
-9.082
-9, 231
-9.381
-%.529
-G9.67¢
-9.811
-9.912
-94950
-10.028
~10.083
~10.138
-1l0.19¢
~10.265
-10.34%44
-10.4Z26
~10e516
~10.602
-10.718
~10.720
-10.858
-10.920
~10a974
-11.021
~1l.0&4
-11l.100
=11.142

INFRTIAL
HEADING ANGLE

(DEGREES)

107,875
108.071
1084262
108,645
108,625

Tne ‘70(;
LUle VO

108,932
103,052
109,102
1084990
1NB.BTS
108727
108.581
108,418
1UB.251
108.104
107957
107.818
10T.659
107,298
107.209
107.013
1064804
1064579
1064342
106,090
105.834
1054459

ALTITUDE
[FEET)

11R458,5
116603, 7
114731,0
112828.7
11092442
168989,5
1070322,0
10505842
IT3077 7
10014%.0
Q8172.7
961905
94198.0
5218947
9016445
8812147
860640
83993,0
R1906.2
787997
T6E£9240
1458442
T2480.2
TO3T8e7
£8284.5
66198,2
641R342
6120642

GEODETIC LAT,
{DEGREES)

0. 080
30,067
30044
30.027
20,011
2. 998
29.981
29.966
294953
29,933
29,921
29.91n0
29.89¢
29.889
29.880
29.87
258673
29.855
294847
29.837
294830
2G8.824
29.81¢9
2948173
29.808
29.403
794,799
29.793

GEODETIC LOKNG.
(DEGREES)

-70.597
~The542
-T0.491
=70 442
-T0.296
-T0.352
-T0.312
~TRe274%
-704238
-The18%
~70.158
-70.130
-70.103
~70.078
-70.055
~70.033

-n A1 2
—ivaUil

-69.994
-69.977
-69.954
~69.940
-69,927
~694915
-6%50%
-69.89%
-69.884
-69.876
-69, 866

GOT @3sd

0000L~0T 09~ 05TE
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TE™E
FROM LIFTOFF
{ SECCGADS)

tB8EFa3.041
6B86545.797
EBEQLT ¢ I4E
686951.141
6869534297
6869554453

INFRYIAL VFL,
MAGNITUDE

{FT/SEC)

246346
Z38le2
230386
2200, 1
2134.5
207443

RELATIVE VEL.
MAGNITUOE

{FT/5ECH

1394 .4
132¢€.6
J76%.9
1183.1
1122.8
108R.1

INERTTAL FLT.
PATH ANGLE

{DEGREES)

—li.163
-11.176
~i1.if1
-11.181
-11.173
=11l.160

INERTIAL
HEADING ANGLE

(DFGREES)

1G5.202
104,834
iNée665
1044281}
104.038
103.793

ALTITUDE
(FEET)

5937540
5T45645
555512
5275845
50R91.0
49048.0

GEODETYIC LAT,

{DEGREFES)

29.730
29.786
29.783
29.778
29775
29.773

GECDETIC T.ONG.

{DFGREFSY)

-69.859
-69,854
-69,848
~69.842
-69.838
~69,834

@i id
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Q00DL=CTO,~061E
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Appendix I
ASCENT THRUST PROFILE

Guidance thrust, position, velocity, and acceleration quantities during
ascent are listed along with plots of the thrust accelerations and the

inertial flight path angle.
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TVILNIQIHNOD

GEMEN] EDIT PROGRAM

TIME IN

SECONDS FRO™

LIFYQOFF

COMPUTED POSITION VELOCITY AND ACCELERATYION IN GUIDANCE THRUST COORDINAYES

_TIME X Y z XDOv Ybhay 00T xhoor Yonov o0t
{SECS) (FT) {FT} tFM) (FY/SECH (FY/SEC) (FT/SECH {FT/SEC*2) {FT/SEC*2)  (FT/SEC*21
4eT32 . ot T -313169 - . =63 ~308.24 =a ) -2l =4745% o =~a0l
T« 064 -3 =2003 - . =97 ~&40T 445 N2 -s13 82,07 -+02
9.835 -6 ~3298 - ~1udt =526.91 -« 08 -« 10 -43,37 ~e N1
12.) 557 __,___::Lo_,‘__ . _"_‘_0_6_567 _ 7:71” ~-1.58 "62‘9- 24 N;..__-_‘_?L,?:,m L -+ 10 -4%3, 81 «M
14,550 -13 -6267 -1 -le62 =-T33,74 « M -e11} L L] . N9
16.943 -13 -8150 -1 -1.98 ~-840.,08 13 - 1N -44, 84 R
1943236 -23 -10288 o 1 ~233 ~%47.,T0 « BE ~20N" ~45. 47 17
21,729 ~-28 -12686 3 =2+48 =1057.28 108 10 =46, 07 15
24.078 -34 -15298 & ~2+32 ~-1166417 1451 «T? ~46.74 alé
26,568 =38 ~ =18348 10 ~« 08 ~1283.58 172 1485 ~4T.41 2156
29.060 -31 -21693 15 629 =1407 .46 Pe?2% A8 -48.058 «23
30.959 -13 24444 e 13481 ° -1494.25 ?.59 4o T7 -48,47 33
334450 as -28318 27 27.92 -1615.78 LYl 665N —-49,071 P
35. 942 131 ~32497 an 46,76 ~1T738.40 S.10 8.39 ~49.47 55
38,433 275 -36980 53 T0.22 ~186239 65.71 T+93 -51434 «55
69,132 10691 -118512 706 T01.38 ~34TTe64 23252 34406 -53437 «61
B86.199 28127 -1R5828 1076 T4N5, 92 ~43Q97,94 33.1@ 49,58 =S4, 113 « 77
88.103 30899 ~194294 11473 150T. 76 -44GR,07 64T S4,e23 -53,728 le&N
90,596 34832 ~205672 1238 164T7.R7 -46729,86 39,74 57414 -53.27 14,62
93,060 16121 -2173A47 1347 1792.71 -4ThG. 11 43,80 Q.68 «53. 467 1.7?
9%, 581 43775 -229422 1458 1944, 68 -4 838407 49,07 6£2.32 ~53.95 192
98.072 48415 =241782 1585 2103.10 -5032.82 53.27 65,20 -S540 1.98
100.564 54260 ~254498 1725 2269,08 -5167.68 59 .0 60,14 -R4411 1,95
103,063 60146 =26T7581 1R78 2443,15 -H3N7,A4 hl.54 71,19 -54.173 1,94
104,963 64319 277756 2002 258N,59 -54N5,77 67.02 73.58 54,118 1., B9
107. 487 T167L -291574 2177 2TT0. 28 ~5547.43 71.9% T6.0Y ~54.23 1,95
109.979 78814 ~305551 2363 2965420 -56T8.11 T6«B3 Bla22 ~544068 2.03
112.470 86453 -319865 2561 3169.27 -5812,93 81.92 83,87 -83,66 2,22
114,962 945615 -334517 277} 3382.80 -594%,80 AT o 4F BT.75 -52.96 2448
1174453 103319 -349494 299%8 3606429 —-6077,02 94435 Q1.77 =-572.2% 2. 62
1194357 110355 —361160 3182 378%.16 ~6175.5% 92,80 04,76 =524 N8 2.72
121.862 120135 -376790 344) 4026,66 -630644,31 106,71} 9R. 45 -52.34 257
1244 360 130505 -392702 3715 4276.99 =-6436,06 112,63 102,058 ~-53,35 236
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SIT 23ed
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)

TVILNAAIEHNO

CGEMINT EDIT PROGRAM

TIME IN SECONDS FROM LIFTORF

COMPUTED POSITIAN VELOCITY AND ACCELERATION IN GUIDANCE THRUST COADRDINATES

O TIME ) S Yo z ___XDOT _ ¥nor zonY_ . xppAat yonov__ rIpnovy
(SECS) (FT) (FT) (FM {FT/SEC) {FT/SECH {FT/SECY (FT/SFCx7)  (FT/SFCE?Y  (FT/SEC*2)
126,855 141493 08927 £0N3 4535.37  ~65TN.56 118,24 1INE R7 —54454 2.23
129,351 153147 25494 430% 4804421  ~6TNBLED 127,56 100,92 -R5,56 2.27
131.847 165485 ~442414 4620 5083,50 —6848.71 129,07 114,47 -56,39 .47
133,751 175375 ~455558 4871 5104,71  -6956.54 134,12 LY R AR =5T.00 7455
136.249 189000 ~4T3114 5215 5605,72  =T099,47 141421 1:2.19 T oRT.8N 2,77
138,747 202392 —49103) 5576 £919,20  =7244,94 147,70 178,55 —eR, 7o 7, TH
141,248 218603 =509335 5954 _ 6247436 -7392.26 154,59 134,24 -sa,8% 7,85
143,744 234621 -527977 6249 £589,79  —T7544.1% 161,97 140,59 -6n,a7 3.072
146,253 251643 -547142 6765 6951,33  -T7698.74 169,74 147440 -A2.10 3,18
148,171 265208  -561976 7098 7238.20  -TBIR.3L _ 175,9¢ 152,98 =63, 04 3.21
150,668 283766 -581697 1546 T629,30  —797727 184,21 3AM, 27 Z66.27 3,47
153.54T 306409 - 604932 2091 B1N2,79  =-B164,3% 194 ,6€ 148,66 -65469 2,66
1554660 323555  -622194 8505 B187.00 -8184 195,77 41464 —15455% 15
1584155 344036 ~642663 8994 B260,53  -8277.2 194,20 42,713 -15.7%4 .18
160.654 364811 ~663257 9484 8366,38 -8259.75 196463 47,87 ~14,93 «?1
1624558 380813 -~ 679008 2859 2668 60 -8288.73 196,98 43,8R% ~14.97 i .23
165,064 402039 ~699740 11352 8558,67 -R375.26 197,81 4by3B -15,07 .25
1674273 421147 -718256 10791 8657,89  -8358.75 198,74 45,14 -14.37 .24
169.724 44249 -738782_ 11278 A8T7£8.96  -B195,07 198,87 418 =12,75 B
1724158 46398 -759266 11763 882,55 ~8429,7T7 199431 4T, 4a ~11.45 .19
174,607 485881 -779945 12251 90N0.69  —B454,29 199,74 4R,T6 -8,53 o145
177.070 508198 -B0O0T87. 12744 9122.75  -8459,51  ZN0W.NE 40,88 =6,02 15
179.538 530863 -871702 12238 0247,24  -BLAN.A? NN, 42 .77 4,52 14
182.010 553877 -842675 13734 9373,74  -8490.57 200,76 51,57 3486 .12
184,473 577120  -863598 14228 Q501,45  -B439.54 20110 52426 ) Bk
186,939 600709 -884567 14725 9631.17 -85D7,72 2n1.2% 53,04 ) N2
189,401 624591 ~90552% 15220 aT62,80 -B8515.N3 201439 52,78 -292 N7
191,863 648790  -926502 _Asnr 9896,34  -B522.25 _ 201.73 Fhy 9 ~2471 e
193.550 665558 -940878 16057 9988, 65  -B8526.67 201 .69 SE.N4 -2.58 T
196,017 690366 -961920 16555 10125,22 —B532.71 207,02 s%, R4 —2.35 . 05
198,481 715493 -9829568 17053 10263,79 -8538.17 202,07 T -L 2,18 L
200.953 741036 ~1004068 17557 10404,98 ~BS43. 44 20712 57,49 ~1.99 u07
203.420  T6687T9  -1025149 18051 10547,78  -8548,12 202436 SR, 34 ~1,78 .07

TVILNIAIEANOD

C1T oded

0000L~ 0109~ 05TE



GEMING €DLY PROGRAM

TYME IN SECONDS FROM LIFTOFF

COMPUTED POSITION VELGCITY AND ACCELERATION IN GUIDANCE THRUST COORDINATES

. JTIME x Y o1 . Lolely ...xYooT 00T x000Y yohot ...zhony
{SECS) tFT1 tFT) (FTY (FT/SEC)  tFT/SECH  {FT/SFC) LFT/SEC*2) (FT/SEC®2) (FT/SEC*7)
205.883 793035 -1046207 19559 10692,35  —8552,22 200,70 59,73 -1.5¢ .08
208,348 819570 -1067292 19050 10839.4]  -8555,74 217 4 64 60415 -1.35% n?
210,813 846472  ~-1088384 19550 10989.05 -8558,86 2N7 .98 61.11 “1,13 .ng
213,276  BT3734 -1109476 20050 _11140,60  =B8561.51 . 203,12 62407 -.9n L1
215.739 901361  ~1130564 20550 11294.67  <B563.27 23 4e £2.05 -6 1
218.203 929382 -1151665 21052 11451.15  ~8564.64 203,80 £4 NS ~.?0 .12
220,665, 9577169 __—1172750 71554 11610425 -8565,04 203,94 66,99 _~eln W1
222.369 977649 -11B7346 219072 11721,88  -B565,19 204,30 65484 -.0n oIl
224,854 1006974 ~120B625 22410 11886,51  =8564,52 PN4 , 6h 66,83 o156 o 19
2274344 10636783 -1229952 22919 12054.25  ~B563.95 204.6R 67,99 .30 .08
229,836 1067037  —12517%4 23429 12275,12 -8563.39 204,91 £9,14 .43 .07
232,323 1097660 -1272592 21919 12398.60  -8562.05 208,08 Tr.4n <ER .04
234.812 1128730 -1293895 24450 12575,40  -8560,13 205,00 C TYe65 r.on an3
237,299 1160232 ~1315183 24960 12755,12 -8557,12 205,032 71,65 7 ~a03
239,736 1192185 =-1326462 25470 12938,16  -8553,26 205,27 T4e) 8 1,013 .09
241,494 1214392  -i351068 25821 _13065,78  ~8549,42 205,63 75,32 7435 .1t
243,982 1247138 -1377334 26333 13254, 66  -B543.01 205 RE 74,99 .o 17
26464469 1280331 ~1393565 26845 13447,05  —8515,14 206,00 7R.11 1,52 .12
248,960 1314075  -1414816 27358 13643,38 —A8525,47 206426 79.60 4,70 W15
251,452 1348325 ~1436050 27873 13843.62 ~8514.23 206,97 A1.16 4. 85 .30
253.945 1383093 ~—145726} 28389 14047,60  -B8501.09 20T ekl R2. 80 5.51 .7
2564434 1418306 ~—1478396 28906 1425%5,89  -B4B6LAT 207484 B4a53 LBe12 «23
258,922 1454042 - 1499494 29424 14468,21 " -8470.67 20R.57 86,17 fa 65 .24
261.418 1490426 -1520616 29945 146AS.TE  —B453,20 208,21 A7.92 7ot .75
263,121 1515567  -1535002 30302 14837,02 —8440,n9 204,56 go,4a9 7,89 .21
255.611 1552793 -1555994 30825 15061, 603 8410425 21078 LR BT BT .25
2684101 1590572 -1576924 21348 15792416  ~83096,37 21n.67 972,54 a.62 .28
270,590 1628930  -1597794 31874 15527.63  -8371,14 L211. 58 9572 .. 1080 L
273.079 1667881  -1618599 33401 15768.47 ~R345,45 232.3¢9 °7.90 11.16 40
275,561 1707313 ~16392 70 12930 16014.35  -8315,91 217,.% 100,42 11,91 o45
278,042 1747363  ~1659868 = 33461 18266,42  -8288,3%2 21e.04 Li02.96 LA SR Yol S
280,524 1788063  -1680396 33996 16525,3%  -8282,99 6.0k 165,54 13, 78 JET
283,017 1829578 -1700920 34536 16791,38  ~8217.43 217,20 108, 26 14,75 .63

RIT 2ded
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GEMINT. FDIY PROGRAM

TIME IN SECONDS FROM LIFTOFF

-COMPUTED POSITION VELOCITY AND ACCELERATION IN GUIDANCE THRUST CODRDINATES

I4954T79

Coe6L

TIME X Y 7 XDOT YDOY 2007 xonaY YonaT 00T
{SECSY (FT} (FT) FT) (FT/SECY (FT/SECY  (FT/SEC) (FT/SEC*71 (FT/SEC*21 (FT/SEC*2Y
285,415 1870165  -1720585 25059 17054.31 ___=B180,20 219,21 111,31 15,63 +66
287, 772 1910663 -~ ~1739817 35578 17319.56  ~Bl42.49 220,72 118,39, 16,58 <57
2904127 1951779 m1758951 36099 17592,05 . ~8103.42. . 222439 117,21 17.11 o53
232,478 1992456 ~37T7eS0 34624 . ITETL-00 . -B062.11 223,77 120, &4 1787 463
294,828 2035800 -1796851 17151 18158,67 -8019.15 225,10 126,17 18.77 L)
297.185 2078938 —18156% 37684 1845531 ~7974.44 226,72 127.R6 19.94 .54
299,540 2122767  -1834423 38219 18760,80  -7926441 227,94 131473 21,54 049
301.903 2167475 =~ ~1853094 38769 - 19076436 ~1873.51 228,77 125,85 73,46 .63
3044261 -2212827 - ~1BT1588 319299 1960 48 I ~7815,63 229,80 140,17 25,52 £ 40
306,620 2258997 . ~1889955 39843 19737.36 . =7753.16 230,83 144,89 27449 %3
308,979 2305951 -1908161 40988 20083,71  -7685.62 231,66 149,97 79,34 .50
311.343 2353859  =1926248 40937 20444.55  —T6L4.19 232.88 155,37 31,372 +63
313,702 2602532  -1944125 41489 20B17.06  -7538.66 234,70 161.28 33,38 o 75
316,060 2452059 . =1961802 42045 21204.06  —7457409 236477 167,60 0,54 < B8
318,418 2502539 ~1979288 42605 21806.55. . =T3T70.45 238.63 174,58 37,61 1.01
320,784 2554158 . =1996620 43173 220270167 ~7278.9% 261444 183425 19,77 1.11
323,142 2606598 -2013668 43745 22465, 67 —71834%% 788,24 101,75 42,10 1.75
326.242 © 2677189  -2035740 44508 23073.69  -T050471 247,91 201,39 45,10 1.37
328,599 2732130  -2052226 45096 23560,69  =6960,12 251,50 212.23 48,87 1,60
330,960 2788365  ~206B8474 %5695 24074.26  ~6820456 255440 272453 52,60 188
333,278 2844789 ~2084142 46292 24605.34 ~6604,37 260,17 234,62 56,26 2416
333,284 2B4492T _~208418C 4629% 24606.66  ~6695,06 260418 234,65 56,27 2416
335,616 2902456  -2099757 46903 24671,23  —6678450 261412 Ze b6 .10 a7
338,068 2962964 —-2116132 47544 24679437 —66T7.02 Z6le48 2.28 .21 Y
3404202 3015630 -2130378 48102 26684.49  ~6675,93 262,04 1.9% .31 .15
342.336 3068305  ~2144623 48662 24687, 71 ~6675453 262,31 1.28 <18 11
345,467 3145603  -2165522 49484 24690.01 -6675.21 262,56 .57 .10 .08
347,603 3198335 2179778 50044 24690.51  -6675,10 262,52 .25 09 - 00
349,735 3250996 -2194015 5060% 24690.91 -6675.08 262441 220 N3 -.02
352.072 3308697 -2209614 51217 24691,30 -66T4,87 267428 17 <04 .07
354,828 3376743  -2228009 51940 24691.30 ~6674.R6 262,44 .32 o1 o0
356,90L 3427934 ~2241847 52485 24691, 79 -6674.53 262,71 ok RS 1) T
399,637 -2260103 53203 24694, 70  ~65T3,63 262467 .23 «03

Q1T @9ed
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GEMINI EDIT PROGRAM

TIME IN SECONDRS FROM LIFTOFF

COMPUTED POSLTION VELOCITY AND ACCELERATION IN GUIDANCE THRUST CODRDINATES

_TIME X \ I xnor __¥poT 7oaT xDDOT _¥DDOT____ 700DT
{SECS) (FT) {FTY (FT) (FT/SEC)  (FY/SECt  (FT/SECH {FT/SEC®?)  (FT/SEC*2) (ET/SECE?)
361.717_ 3546847 -22739R4 53750  74695.8)  -6572,93 262,74 .58 .25 .06
366,452 3614400 ~2292233 54468 24695,60  ~66T2.91 262,80 .26 .24 01
366,525 3665603 ~2306071 55014 2469T.T1  -66T1.82 263,07 4,42 -1,72 L 17
369,255 3733113  -2324307 55732 24698420 -86T1.T0  263.64 3T .N7 ~e 03
371,239 3784487 ~-2338185 56278 24698,10 ~66T1,98 257, =1 N7 - M
374.075 3852070  ~2356442 56997 74698,49 -6671.95 267,77 N1 W0 0N
376.150_ 3903324 _-2370287 57542 74698,29  —56T1,74 767,86 Y on? =0T
378,879 3970713  -2388499 58259 24698,28 ~6671.33 267451 ) = n2 ~af
380.961 4022136  ~2402381 58805 24698.37 ~6672.00 247 .58 .00 -07 -0
283,689 4089502  -2420579 59522  24698.47  -6672.07 262,76 2 =.MR 02
385,757 4140587 - 2424380 50065 24698,16 -6672.15 267,71 .0 I .0
IBB,4B2 4207904  -24572565 60781 24698,75  -6672.23 267467 —an3 - —e
390,549 4258941  -2466353 61324 24698,35  -66T2,31 787,04 _efl o =0
393.273 4326234  -24845372 62040 24698,24 -6677,19 242,70 -0 .02 .01
395,338 4377222 -2498306 62582 24698,34 —6672,07 262,58 «01 oM .01
398,064 4444539  -2516492 #3298 24698,23 ~56672.15 262486 .00 0N .01
400,130 4495576  -2530279 63841 24698,4% ~6677,13 267471 —.nn e nn . 0N
402,863 4563087 -2548517 64559 74698.22  —66T2.11 262477 —an1 .01 .00
404,927 _ 461405}  —2562284 65101 24698.21  -6677.09 262,65 -.N0 o0 o0
407,652 4681368 -2580470 65818 26698, 21 -6672.07 267,90 .01 .07 0D
409,717 4732356  =-2594244 66360 24698,40  =6672,05 267,78 .02 L) - D0
412,481 4800639  =2612689 67087  24699.29 —66T1,93 262.T4 -1t L =e00 =02
414,672 4854738  ~2677304 67667 26698.29 =66T2.11 262.71 -.072 —.m .01
416,836 4908187 —2641743 68231 24698,18 ~6671.99 267, 68 .11 ~u05 o 01
419,589 4976179 ~?2660111 68954 74698, 18 6672417 762,84 -2 £ 00 .03
421,661 5027361 -2673937 59499 24698,27  —6672.05 262,81 «01 N0 .03
424,388 S094T02  ~2692129 70214 264608,16  —5672.13 262,97 en2 £ 01 - 01
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